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Notes on a New Jersey Fern Garden—

I

W. Herbert Dole

The fern garden, a portion of which is shown in the

accompanying illustration, is located in West Orange

on the eastern slope of First Orange Mountain. The

garden was of slow development and became a fern

garden largely because of changing conditions.

A new house built close to the south lot line and the

growth of trees set out some years earlier made it neces-

sary to find plants suitable for a shady location.

The natural slope was accentuated by removing the

soil for a depth of from two to four feet from the central

portion of the plot to give a sunken garden effect, with

banks on three sides and the middle part sloping gradu-

ally toward the east.

The fern garden is on the shady south side facing

north, while the other two sides facing east and south

are being developed as a rock garden. The central por-

tion has been seeded as a lawn, but it is planned ulti-

mately to include a small irregular pool for water plants

and additional flower beds.

The illustration shows the southwest angle where rock

and fern gardens meet and a path of flat stones. Rustic

steps lead up at the right and turn to the left around

[Volume 20, Xo. 4 of the Journal, pages 129-164, plates 7-9,

was issued Jan. 6, 1931.]

1
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the flowering cherry tree, of which only the dark trunk

and branches are visible in the photograph.

Along the lot line at the back, a cleft chestnut fence

makes an attractive back-ground for the ferns and helps

to conceal the lower portions of the neighboring house.

In fact the house is almost non-existent as far as the

garden is concerned, as the cherry tree, a white pine,

mountain ash and other trees and shrubs almost com-

pletely screen it and give the effect of a bit of woodland.

A large flat stone marks the entrance to the path through

the " woods.

"

On the right is a royal fern {Osmunda regalis) ; this

was found six or seven years ago, an old and stunted

little fern growing in the middle of a dry field—prob-

ably a survival of a departed wooded tract. It was

moved to its present position, which it found to its liking,

and each year it grows larger and taller until it has be-

come a fine specimen with fronds three feet six inches, or

more, in height. A number of royal fern sporelings

have come up near by which will have to be moved be-

fore they grow so large that they will crowd their

neighbors.

At the center and to the left of Osmunda regalia is a

marsh fern clump (Dryopten's Thelypteris) which lias

to be watched lest it get out of bounds. It is an at-

tractive fern when kept as a specimen, but its numerous

>poreling< must be weeded out, as together with the

tporelings of lady fern (Athyrium angustum) and of

bladder fern (Cystopteris bulbifera) they would soon

take possession of all available space. Generally these

young ferns are permitted to grow where they come up,

for a year or two as, while small, they make beautiful

little rock ferns.

< >ther ferns along the path are fragile bladder (Cystop-

teris fragUis)
f
rusty woodsia (Woodsia ilvensis), Christ-
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mas fern (Polystichum acrostichoides), and ebony spleen-
-

wort (Aspleniam platyneuron)

.

Around the trunk of the cherry tree is a thriving

colony of Dryopteris spinulosa and Dryopteris inter-
-

media. These also sow themselves freely; spinulosa

especially has appeared here and there among the other

ferns.

In the distance against the fence may be seen a tall

Silvery Spleemvort (Athyrium acrostichoides) in com-

pany with marginal shield fern (Dryopteris marginal is),

lady fern (Athyrium angustum), New York fern (Dryop-

teris novel)oracensis) and others.

The stones are local field stones found on the place or

dug up in the process of grading. They were not ideal

material for the purpose, being mostly too round, but

were used, as they were at hand, and have been arranged

to give as nearly as possible the appearance of a natural

outcropping. To begin with there was nothing but the

red clay soil so typical of northern New Jersey, but

gradually this was removed to a depth of eight inches to

a foot and as stones were set in place new soil was put

in consisting of varying mixtures of black wood-mold,

loam, peat-moss, sand and gravel.

In moving ferns it is found a good plan to observe the

conditions under which they grow—exposure, soil, drain-

age, etc.—and to try to reproduce as nearly as possible

the same conditions in the garden.

Of the forty odd ferns so far tried, all have done well

except some of the Botrychiums. The latter have con-

tinued to grow over a period of several years, but have

up to date produced only undersized sterile fronds.

Further experimenting will no doubt solve the problem

of their requirements.

Besides the varying shades of green displayed by the

ferns, this corner of the garden is brilliant with other
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colors, especially in the spring when the double flowering

cherry is loaded with its clusters of rose-like flowers.

Above the large stone at the center is a group of white

trillium (wake-robin) and the pink flowers of Daphne

cneorum and in the shadow to the left are fine clumps

of hepaticas—pink and blue. Above to the left is a

dwarf magnolia with large white blossoms that lighten

up the garden for several weeks in the early spring.

Scattered about on the miniature cliffs are early saxi-

frages, mossy saxifrages in pink and white, wintergreen.

partridge berries and other wood flowers. Yellow lady

slippers (Cypripedium pubescens) seem well naturalized

and have blossomed for a number of years.

At the upper right a group of Azalea mollis adds bril-

liancy in the late spring with a glowing mass of orange,

yellow and salmon pink flowers and just below are clus-

tered spikes of coral bells (Heuchera sang ninea).

At the foot of the rocks, below and in front of the

ferns are groups of shade-loving dwarf irises

—

cristata

in two shades of lavender and the white variety, cristata

alba, minuta with yellow flowers and gracilipes with in-

numerable dainty flowers of pale lavender which remain

in bloom over a long period of four weeks or more. This

year Iris venia has been placed among the rocks; it has

bloomed in another part of the garden and it is hoped it

may be naturalized among the ferns.

Late in summer there are pink Anemone hupehensis—
some may be seen in the picture against and to the left

of the dark trunk of the cherrv tree. The stones of the

path itself are covered in places with patches of Sedum
acre bright with its tiny yellow flowers and in the crev-

ices are little yellow violets from western New York.

POLY I 'ODIUMS

When the first stones were being arranged, preliminary

to the planting of ferns, it was found that several of the
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larger stones fitted together very snugly making a natu-

ral looking ledge with a long nearly horizontal fissure;

just the place for rock ferns. It seemed to suggest

Polypodium virginianum . A few days later a visit was

made to a shady traprock hillside where polypody grows

in abundance and after a short search I found just what

was wanted, a long row of the ferns growing between

layers of rock which, luckily, it was found could be easily

separated. A flat mat of roots imbedded in black leaf

mold, with the green fronds like a fringe all along one

edge, was extracted without the need of any cutting or

subdividing.

This polypody mat was rolled up, for convenience in

carrying, and was, later, found to fit almost exactly into

the place prepared for it. The upper stones were raised

and the mat of roots set in place, the stones were put

back carefully so as not to crush the plants and to make

sure that all possible voids were packed with leaf nmld

and sand; then a good watering and so far as any one

could tell it might have been a long established planting.

It may be noted that the slope of rock face and the dip

of the fissure permits rain water or spray from a hose to

run down naturally into the fissure and to reach the

roots.

This colony of polypody has now been in place six or

seven years; it has received almost no care except for

frequent watering during dry spells and a general

cleaning up in the spring to remove old dry fronds and

leaves that have lodged among the ferns during the

winter.

Just below the polypody, as may be seen in the photo-

graph, is a colony of maidenhair spleenwort (AspU mum
Trichoma nes). These were set in place about the same

time as the Polypodium and are well established.
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The vertical fissure in which they grow seems, how-

ever, to be a favorite lodging place for spores of other

ferns, and every once in a while it is necessary to re-

move intruding little plants of Lady, marsh or fragile

bladder ferns.

Just to the right in a cool spot protected from the sun,

is a thriving specimen of Hart's-tongue fern.

PlIEGOPTERIS HEXAGOXOPTERA

Broad Beech fern occurs locally in West Orange; it

may be found in abundance within a few minutes' walk

of my home and was therefore, naturally, one of the first

to find a place in the fern garden.

It grows in a sunny open woods on the easterly slope

of First Orange Mountain where the ground is quite

wet in the spring but dry in summer. It is associated

with Interrupted fern (Osmunda Claytoniana), New
York and Lady fern all of which, are even more abun-

dant than Broad Beech fern.

Gathering ferns for one's garden is not always as

simple as might be expected. In this case I started out

for a walk one Sunday afternoon, with my wife, intend-

ing to stop on the way for a few plants of Phegopteris

hexagonoptera. We had found a fine specimen and as

I was stooping to put aside the weeds and grasses grow-

ing around it, my hand evidently came in contact with a

hornets' nest. The fiery insects swarmed at me and be-

fore I could beat a retreat they registered five stings.

One of them made a beeline for my wife, who was some

twenty feet away. She thought she had been hit by a

red hot cinder, but soon realized what was up and put

distance between herself and the hornets.

Not wishing to lose the fern I soon went back and
strange to say, although the hornets flew about me they
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lid not attack again and I obtained the fern without anv

more stings.

The Broad Beech fern is easily grown and no special

preparation of soil was made. After planting, some

compost and leaf mold was scattered in about the plants.

In the garden they have grown larger than they were

in the woods and make a beautiful background for my
bog garden, which was an addition made to the fern

garden several years later. One of the fronds recently

measured was twelve inches in length and fourteen

inches wide. Including the stipe the total length was

well over two feet.

The illustration shows also some plants of Braun's

Holly These were sent to

me from Massachusetts so I am not familiar with their

natural habitat, but I assumed they needed good drain-

age and planted then! in a raised bed of stones well

packed with sand and gravel mixed with a little humus
and near the surface a richer mixture composed of sand,

humus and peat moss. They are in a position to get a

little morning sun and they seem perfectly at home as

they keep in fine condition and have grown much larger

than when first received in the spring of 1929.

West Orange, New Jersey
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A List of Tennessee Ferns

W. A. Anderson, Jr.

(Continued from Vol. 20, p. 150.)

Dexxstaedtia puxctilobula (Michx.) Moore

Syn. Dicksonia punctilobula (Michx.) Gray.

Cold Springs Knob, Greene County, June 23, 1928, Anderson
i

and Jennison, 1137.

Near Top of Gregory's Bald, Cades Cove, Blount County, July

6, 1928, Anderson, 1378.

Foot of Gregory's Bald, Cades Cove, Blount County, June 14,

1928, Anderson, 969.

Roaring Fork, Gatlinburg, Sevier County, June 10, 1928, Ander-

son, 947.

Mt. Le Conte, Gatlinburg, Sevier County, Oct. 2, 1927, Anderson,

610.

Elkmont, Sevier County, Aug., 1921, A. R. Bechtel.

White Cliff Springs, Monroe County, June 29, 1890, Scribner.

Frog Mountain, summit, Polk County, , 1878, Gattinger.

Mts. of East Tennessee, head of Piney River, Rhea County,

-, 1887, Mrs. Bennett (in Gattinger 's collection).

Athyrium AxausTiFOLiiwr (Michx.) Milde

Syn. Asplenium ang it stifolium Michx.

Roaring Fork, Gatlinburg, Sevier County, June 10, 1928, Ander-

son, 949.

Lemon's Gap, Cocke County (4000 ft.), July 15, 1892, Ruth, 557.

Tullahooma Cataract, Coffee County, , 1867, Gattinger.

X'ear Post Oak Springs, Roane County, Maxon, Fern Bulletin,

1901.

Eagleville, Rutherford County, , 1893, Bain.

Athyrium acrosticiioides (Sw.) Diels

Syn. Asplenium acrosticiioides Sw.

I collected this fern at two places along the Tennessee-

North Carolina state line ridge. These places were sev-

eral miles apart, but botli were in deciduous forest at an

altitude of about :>000 ft.
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Near gap on state line ridge, Gregory's Bald, Cades Cove,

Blount County, July 6, 1929, Anderson, 1373.

Indian Gap Trail near state line, Gatlinburg, Sevier County,

July 21, 1929, Anderson and Jennison, 1420.

Walden's Eidge, —, Mrs. Bennett (in Gattinger 's collec-

tion).

Tunnel Hill, Hamilton County, , 1884, Gattinger.

Missionary Ridge, Chattanooga, ————, J. H. Ferriss.

Atiiyrium Filix-femina (L.) Roth

Syn. Asplenium Fili.c-femina (L.) Bernh.

When "The Ferns of Tennessee" was published in

1929, the specimens at hand seemed to fit Athyrium

angustum (Willd.) Presl, according to Butters' revision,

(1917), though Butters states that this species does not

occur so far south. Much of the material I examined

was old and the sori were not well preserved, so I based

my determinations for the most part on shape of fronds

and length of stipes. A number of specimens were col-

lected during the summer of 1929 for the purpose of

settling the question of the identity of the lady ferns in

that region. All of these have been critically examined

with the help of Mr. Weatherby, and all proved to be

the form separated by Butters as Athyrium aspleniaides

(Michx.) Desv. One set of specimens collected in the

balsam woods at the top of Clingman's Dome is a pos-

sible exception. The specimens of lady fern from Ten-

nessee show a great diversity of form and habit, and it

is only upon spore and indusium characters that they

may be successfully separated as A. asplenioides.

Near Camp Jerry, Cold Spring Knob, Greene County, Tenn.-X. C.

line, June 23, 1928, Anderson and Jennison, 1086.

In balsam wood near top of Clingman's Dome, Sevier County,

Tenn.-N. C. line (6600 ft,), July 21, 1929, Anderson and
Jennison, 1415.

Mt. Le Conte, ttlinburg, Sevier County, Oct. 2, 1927, Ander-

son, 602.
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Sugarland Mountain, Sevier County, Aug. 21, 1921, A. K.

Bechtel.

Pinnacle Mountain, near Greenbrier, Sevier County, Oct. 9,

1927, Anderson, 689.

Near Gap on State Line Ridge, (5000 ft.) Gregory's Bald,

Cades Cove, Blount County, July 6, 1929, Anderson, 1374.

Near end of Forked Ridge, Gregory's Bald, Cades Cove, Blount

County (2000 ft.), July 6, 1929, Anderson, 1357.

Frog Mountain, Polk County, , 1878, Gattinger.

Creek west of Daysville, Cumberland County, July 14, 1929,

Anderson, 1384.

Sewanee, Franklin County, Sept., 1878, Gattinger.

Tullahooma, Coffee County, June, R. Brown (in Gattinger 's

collection).

Richland Station, Turner County, Aug. 27, 1883, Gattinger.

Hollow Rock Junction, (now Bruceton), Carroll County, Aug.

27, 1922, Svenson, 398.

Henderson, Chester County, 1892, Bain.

Memphis, May 12, 1920, E. J. Palmer, 17,461.

PllYLLITIS SCOLOPEXDRIUM (L.) XeWlli.

Syn. Scolopendrium vulgare Sm.

The hart's tongue fern has been reported from two

stations in Tennessee, Post Oak Springs, and near South

Pittsburg. * The first was discovered by Gattinger in

1849, but the fern has since disappeared (Maxon, Fern

wort Papers, 1900). The South Pittsburg station is a

famous one and has been much visited by collector-

(Maxon. 1900). Graves (1930) reports that only six

plants were there in 1929, so it seems likely that the fern

will disappear from this place also. There is no speci-

men, from Tennessee in Gattinger 7

s collection, and I had

no opportunity to make a trip to South Pittsburg, so it

was only after I came to the Gray Herbarium that I

received definite information as to the occurrence of this

rare fern in Tennessee. The one specimen I have seen

is from

South Pittsburg, Marion County, A. A. Eaton collection. Col-

lected by E. L. Lee, letter dated Sept. 18, 1906.
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Camptosorus riiizophyllus (L.) Link

Roaring Fork, Gatlinburg, Sevier County, June 10, 1928, Ander-

son, 952.

Knoxville, Sept. 20, 1897, Ruth, 559.

Near South Pittsburg, Marion County, J. H. Ferriss, Fern Bul-

letin, 1899.

Xear Post Oak Springs, Roane County, W. R. Mason, Fern

Bulletin, 1901.

Carter County, Aug., 1891, E. E. Gayle.

Rock Island, Van Buren County, Sept., 1871, A. R. Crandall.

Nashville, Sept., 1888, Gattinger.

Xolensville Pike, Nashville, July 8, 1922, Svenson, 68.

ASPLENIUM PINNATIFIDUM Nlltt.

We searched eagerly for this rare spleenwort, but

were never so fortunate as to find it. All the s
|
>eeimens

I have seen are from the Cumberlands, and from Look-

out Mountain.

Lula Falls, Lookout Mountain, Hamilton County, June 4, 1911,

J. R. Churchill.

Fentress County, ftbv. 21, 1882, C. Lown.

Helenwood, Scott County, Nov., 1884, C. Lown.
Cavern near South Pittsburg, Marion County, J. H. Perriss, Fern

Bulletin, 1899.

ASPLENIUM TrICHOMANES L.

Roaring Fork, Gatlinburg, Sevier County, June 10, 1928, Ander-

son, 958.

Cades Cove, Blount County, June 15, 1928, Anderson, 1020.

Falls, Bald Creek, Cherokee National Forest, Monroe County,

Oct, 21, 1928, Anderson, 1035.

Hiwassee River, Monroe County, July 3, 1892, Scribner.

Wolf Creek, Cocke County, May 9, 1893, Kearney.

Piney Falls, Rhea County, , 1887, Mrs. Bennett (in

Gattinger 's collection).

Parksville, Polk County, Aug., 1878, Gattinger.

Asplenium Triehomanes L. forma incisum Moore is

reported from "East Tennessee " by J. H. Ferriss, Fern
Bulletin, VI • 54 1800.
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ASPLENIUM RESILIENS Kze.

Syn. A. parvulum Mart. & Gal.

Bluffs: near Knoxville, Oct. 11, 1927, Anderson, 706.

Johnson County, July 8, 1880, J. D. Smith.

Post Oak Springs, Roane County, Aug. 6, 1900, Pollard and

Maxon, 414.

Cleveland, Bradley County, July 4, 1880, Gattinger.

Wolf Creek, Cocke County, Aug., 1881, Gattinger.

Fentress County, Nov. 23, 1882, C. Lown.
Rocks near Nashville, Sept., —/Gattinger.

Along Duck River, Humphreys County, Sept. 1, 1928, Ander-

son, 1055.

ASPLENIUM PLATYNEURON (L.) OakeS

Syn. A. ebenevm Ait.

The genus Asplenium is well represented in Tennessee

and this one is the most conspicuous species. In numeri-

cal abundance it ranks with the Christmas fern and the

brittle fern. It is not particular in its soil requirements

and grows equally well in the valley and in the moun-

tains.

Tipton 's Sugar Cove, Cades Cove, Blount County, June 14, 1928,

Anderson, 985.

Roaring Fork, Gatlinburg, Sevier County, June 10, 1928, Ander-

son, 939.

Banks of French Broad River, Wolf Creek, Cocke County, Oct.

7, 1928, Anderson and Jennison, 1117.

Bluffs near Knoxville, Oct. 11, 1927, Anderson, 705.

Bird Preserve, Knoxville, Mar. 25, 1926, Jennison.

White Cliff Springs, Monroe County, June, 1890, Scribner.

Lee's Spring, Grainger County, May 17, 1927, R. G. Henderson.

On sandstone by creek, Daysville, Cumberland County, July 14,

1929, Anderson, Jennison and Hesler, 1386.

Kingston Springs, Cheatham County, June 11, 1922, Svenson, 23.

Nashville, , 1878, Gattinger.

Along Duck River, Humphreys County, Sept. 1, 1928, Anderson,

1056.

Jackson, Madison County, •

,
1893, Bain.

Edgefield, Bedford County, June 8, 1883, G; ringer.
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X ASPLEN1UM EBENOIDES R. R. Scott

With Asplenium platyneuron and Camptosorus rhizo-

phyllus both plentiful in the state, it was inevitable that

the hybrid Asplenium ebenoides should be found some-

where, so we were always watching for it but were never

so fortunate as to encounter it. The honor of adding

this interesting plant to the state list goes to Mr. E. W-
Graves, who reports it from Beersheba Springs, August,

1929. I have not seen his specimen. (See Graves,

,1930.)

Asplenium Bradleyi D. C. Eaton

In the original description of this fern Eaton (1873)

cites the locality as "Top of Walden's Ridge, Cumber-

land Mts., near Coal Creek, East Tennessee/' There is

a specimen in the Gray Herbarium labeled "Mts. of E.

Tenn. F. H. Bradley, 1873" which is undoubtedly a

part of the type collection.

Asplenium Bradleyi is a rare fern. Its range extends

through the southern Appalachians and north to New
York, but it is to be found only by knowing exactly

where to look. My only specimen is from the sandstone

cliffs of Signal Mountain, above Chattanooga. Signal

Mountain is the end of "Walden's Ridge, which is the

first ridge of the Cumberlands on the east. Asplenium

Bradleyi is one of those ferns which grow in the Cumber-
land Mountains in Tennessee but not in the Alleghany

range.

The following note from Nature, 61 : 458, 1900, doubt-

less accounts for the report that Asplenium viride had

been found in Tennessee.

"Linnean Society, Feb. 15, Mr. C. B. Clarke, F. R. S.,

Vice President, in the chair.

"Mr. R. Morton Middleton exhibited a series of speei-

mens of Asplenium Bradleyi Eaton, one of the rarer



List of Tennessee Ferns 17

rock ferns from Tennessee, to show its extreme variabil-

ity. The simplest fronds exhibited were found in a

damp, cold, perpendicular rift, which no sunshine could

enter, at an elevation of about 1700 feet; these fronds

had the simple pinnate structure, with green rachis, and

rounded, toothed pinnae of A. viride Hudson, but were

more coriaceous than in that species. Dr. Gattinger,

author of the i ' Tennessee Flora/' was satisfied that the

plant was A. viride; and General Kirby Smith, who had
ample opportunity for studying A. Bradleyi on the

eastern slopes of the Cumberland Plateau remarked that

A. viride and A. Bradleyi were so much alike that they

might be varieties. The other plants exhibited, however,

showed a gradual tendency to become more and more

compound, culminating in a luxuriant specimen with

pinnatifid fronds 10 inches long, the green rachis beeom-

ing purple and shining in all plants exposed to the sun's

rays."

Lookout Mountain, Hamilton County, Apr. 24, 1906, T. O.

Fuller.

Signal Mountain, Hamilton County, June 22, 1929, Anderson,

Jennison and Hesler, 1332.

South Pittsburg, Marion County, June 12, 1892, R. M. Middle-

ton, Jr.

Tennessee and Virginia line, , 187.1, W. Faxon.

Helemvood, Scott County, Nov., 1884, C. Lown.

AsPLENIUM MOXTAXUM "WiUd.

Asplenium monianum is of frequent occurrence,

though its small size and its habit of growing only in

crevices of sandstone cliffs makes it rather hard to find.

The finest specimens I found were near the top of the

Chimneys in the Smoky Mountains, i saw it growing

I so underneath the ledges where the guns are placed

an Lookout Mountain, but did not collect any from that

locality as it is a public park.
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The original description of Asplenium montanum

gives "Habitat in altis montibus Carolinae." Sp. PL

5 : 342.

Sinks of Little River, Elkmont, Sevier County, June 30, 1929,

Anderson, 1361.

Side of Chimneys, (4500 ft.), Gatlinburg, Sevier County, Apr.

21, 1929, Anderson and Jennison, 1179.

Cliffs, trail above Alum Cave, Mt. Le Conte, Gatlinburg, Sevier

County, (5000 ft.), May 18, 1929, Anderson, 1251.

Top of House Mountain, Luttrell, Union County, Apr. 27, 1929,

Anderson, 1186.

White Cliff Springs, Monroe County, June 29, 1890, Scribner.

Lookout Mountain, Hamilton County, , 1889, Gattinger.

Sandstone cliff, 2 miles west of Daysville, Cumberland County,

July 14, 1929, Anderson, Jennison and Hesler, 1384.

Helemvood, Scott County, Nov., 1884, C. Lown.

Walden 's Ridge, May 18, 1906, Fuller.

Asplenium cryptolepis Fernald

>Syn. A. Ruta-muraria of authors in pt.

Since Asplenium cryptolepis is a true ealciphile it is

found only in the limestone regions of the state, and is

not found in either of the mountain ranges.

Tennessee-Virginia Line, , 1875, W. Faxon.

Post Oak Springs, Roane County, Aug. 6, 1900, Pollard and

Maxon, 412.

Holston River below Concord, Knox County, July, 1872, W.
Faxon.

Rocks along Tennessee River, Knox County, May 30, 1897,

Ruth, 556.

Carter County, July, 1891, E. E. Gayle.

Nashville, Sept., 1888, Gattinger.

Along Duck River, Humphreys County, Sept. 1, 1928, Anderson,

1057.

WOODWARDIA AREOLATA (L.) Moore
Chilhowee Flats, (3000 ft.), Blount County, Aug. 29, 1891,

Beardslee and Kofoid.

White Cliff springs, Monroe County, July, 1890, Scribner.
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Hollow Rock Junction, (now Bruceton), Carroll County, Aug.

27, 1922, Svenson, 418.

Hollow Rock, Carroll County, Gattinger.

Forked Deer Bottoms, Jackson, Madison County, Sept., 1892,

Bain.

Pellaea atropurpurea (L.) Link

The purple cliff brake is abundant on limestone cliffs

throughout East Tennessee.

Bluffs near Knoxville, Oct. 11, 1927, Anderson, 701.

Holston River, July, 1872, W. Faxon.

South Pittsburg, Marion County, Aug. 3, 1900, Pollard and

Maxon.

Johnston County, July 8, 1880, J. D. Smith.

Post Oak Springs, Roane County, Aug. 6, 1900, Pollard and

Maxon, 417.

Carter County, Aug., 1891, E. E. Gayle.

Snail Shell Cave, Rutherford County, July, 1890, Bain.

Lavergne, Rutherford County, Aug. 12, 1922, Svenson, 211.

Along Duck River, Humphreys County, Sept. 1, 1928, Anderson,

1054.

Cedar Glades near Eagleville, Rutherford County, July, 1892,

Bain.

Ciieilantiies alabamensis (Buckley) Kunze

Cheilanth.es alabamensis grows almost within the city

limits of Knoxville but I never happened to find it. I

have seen a number of specimens which other people

have collected there, but the only place I found it was

about 300 miles west along the Duck River.

Holston River near Knoxville, July, 1872, W. Faxon.

Tennessee River near Knoxville, July 11, 1893, Kearney.

Near South Pittsburg, .Marion County, J. H. Ferriss, Fern Bul-

letin, 1899.

Mill Creek, Nashville, Sept., 1877, Gattinger.

Clarksville, Montgomery County, May 85, 1920, Palmer 17,636.

Along Duck River, Humphreys County, Sept. 1, 1928, Anderson,

1053.

Ciieilantiies laxosa (Michx.) Watt

Along cliff by railroad, Kinzel Springs, Blount County, May 8,

1929, Anderson, 1246.
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Chilhowee Mountain, Blount County, July, 1881, Gattinger.

Dandridge, Jefferson County, July, 1872, W. Faxon.
Tellico Plains, Monroe County, Aug., 1882, A. G. Wetherby.
Near Knoxville, July 17, 1904, Ruth, 567.

Near Lookout Mountain, Hamilton County, May (>, 1906, Fuller.

Carter County, July, 1891, E. E. Gayle.

Cataract at Tullahooma, Coffee County, June, 1867, Gattinger.
Mill Creek Bluff, Nashville, Sept., 1878, Gattinger.
Erin, Houston County, May 24, 1920, Palmer, 17,609.

Along Duck River, Humphreys County, Sept. 1, 1928, Ander-
son, 1052.

ClIEILANTHES TOMENTOSA Link
Cliffs on French Broad River, May, 1893, Kearney.
Ocoee Valley, Aug., 1879, Gattinger.
Base of cliff by railroad, Kinzel Springs, Blount County, May

8, 1929, Anderson, 1247.

Gorge of Tellico River, Monroe County, Aug., 1882, A. G.
Wetherby.

Lookout Mountain, Hamilton County, Apr. 25, 1906, Fuller.
Parkville, Polk County, ., Gattinger.

?

South Pittsburg, Marion County, June, 1892, Middleton.

(To be continued)
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Botrychium dissectum from Minnesota

E. W. Graves

In the spring of 1930 I wrote to Prof. F. K. Butters,

of the University of Minnesota, asking him if the Uni-

versity herbarium contained any specimens of Botry-

chium dissectum or Botrychium obliquum, and about

how many had been found in the state. He replied that

their herbarium contained no specimen of B. dissectum,

and while it had several sheets labeled B. obliquum, he

felt that they were not determined correctly, and that

they were in reality B. ternatum var. intermedium.

Prof. Butters offered to lend me the specimens for my
study. I accepted the offer, and after carefully looking

them over, I decided that Prof. Butters was correct in

his decision.

Shortly after I had returned the University speci-

mens. Prof. Butters wrote me that Dr. Rosendahl had

returned from the field with a plant of Botrychium dis-

sectum, which he had collected in Rice County, Minne-

>ota, 5 miles east of Faribault. He stated that it was

a large plant but not fruiting and entirely typical. One

statement that interested me was that he saw no other

Botrychiums in the vicinity. This is one more point in

favor of my theory that B. dissectum is a valid species.

I believe that the Minnesota plant grew from spores oi

B. dissectum that had been carried there, perhaps in soil

on the feet of birds.

The Botrychium dissectum station here at Bentons-

port, Iowa, that I located in 1926, containing 31 plants,

lias continued to thrive and produce only B. dissectum

plants. In the four years I have had it under observa-

tion no plants of B. obliquum have appeared at the sta-

tion. Several small plants have come up at different

times but all have developed into B. dissectum plants.
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In 1926 one plant fruited and cast its spores. In the fall

of 1927 about a dozen and a half young plants appeared,

and those that survived now show that they are all B. dis-

section. I counted 48 plants late in 1927. In 1928 I

counted 51 plants. In 1929 there were only 38 plants,

but that was due perhaps to the fact that the station had

been disturbed by children. This year, 1930, I counted

only 33 plants but this has been one of the driest sum-

mers Iowa has experienced for many years. I noticed

two plants drying up in August, and the drouth was

perhaps responsible for the decrease in number this

year.

In 1928 I made a trip to St. Louis, Missouri, and called

at the herbarium of the Missouri Botanical Garden. I

obtained permission of Dr. Greenman, who has charge

of the herbarium, to look over the Botrychiums deposited

there. I found B. dissectum was represented by only

four sheets from west of the Mississippi River. Two
sheets by H. Eggert, from St. Louis County, were col-

lected Sept., 1887. One sheet, by G. W. Letterman, was

from Allerton, Missouri, a large specimen. One sheet,

by Colton Russel, from Annapolis, Mo., collected Sept.,

1900, growing with ternatum. I suppose he meant

B. obliquum, as B. ternatum does not usually occur this

far south. This is the only station that mentions B. dis-

sectum growing with B. ohliquum west of the Mississippi

River. East of the river it grows quite commonly with

B. obliquum. There were two other sheets that were of

special interest to me. One, of two specimens of B. dis-

sectum, was collected by Miss Sadie Price, at Chipley.

Florida, in 1896. One sheet of four specimens was by

Eaton, from Cades Cove , Tennessee. Cades Cove is

about twenty miles southeast of Knoxville. I made a

statement in Vol. 17, page 18, that I knew of no B. dis-

secium being collected south of the 36th parallel; this is

to correct that statement.
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Recently I wrote to Dr. W. N. Steil, of the University

of Wisconsin, asking him if B. dissectum grew in Wis-

consin, and he replied he has never known of a single

plant being found there. I have in my possession the

specimens of the B. ternatum group from the Public

Museum of Milwaukee, and I found no B. dissectum in

the material. Strange as it may appear, B. obliquum

is represented by only one specimen. Strange also that

B. dissectum has not been found there. West of the

Mississippi River Minnesota has one station, Iowa has

one and Missouri has three. All of these stations are

about the same distance west of the Mississippi River,

that is, around fifty miles. As the Mississippi River

bears to the east in its course southward it makes the

station at Faribault, Minnesota, the farthest west of all

the stations. The Missouri stations are near the 91st

meridian, the Iowa station is on the 92nd, the Minnesota

station is just west of the 93rd.

More than a year ago I wrote Mr. E. J. Palmer, who

has done considerable collecting in the Mississippi River

valley region, asking him if he had found J5. dissectum

west of the river. His reply was that he had not, but

that in Illinois lie had found it quite commonly, but

always with B. obliquum.

It has always been a question with me why B. dis-

section usually grows with B. obliquum.

There is a theory that has been advanced that Botry-

chium spores are dependent on symbiotic fungus for

germination. To prove whether this theory holds good

or not I have been making some experiments in sowing

B. dissectum and B. obliquum spores. The first two or

three years I sowed the spores without inoculating the

oil and I have failed to get them to grow. Now I am
doing it differently. I sow spores of B. dmeetum on

soil inoculated from the parent station. I have also tried
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sowing B. obliquum spores on soil from the parent sta-

tion. Then I sowed J3. dissect urn spores on soil from the

B. obliquum station and vice versa. The result is vet

to be obtained. The idea came to me that perhaps B. dis-

sectum will grow with the same bacteria from either

station. It that be true then we might be able to solv«

the problem why B. dissecium and B. obliquum are usu-

ally found growing together. Undoubtedly neither

B. obliquum nor B. dissectum grow well with B. ter-

natum var. intermedium, else we would find them grow-

ing in Wisconsin and Minnesota more plentifully. This

will be taken up more fully in another paper I am pre-

paring on the Botryehiums of the .Mississippi River val-

ley region.

Bentonsport, Iowa

Recent Fern Literature

Ching, R. a, "The Studies of Chinese Ferns—

I

9>

contribution from the Metropolitan Museum of Natural

History, Academia Sinica I: p. 43-46, pi. l-7
?
April,

1930.

This paper, "The Studies of Chinese Ferns—V is

published as the first of a series designed to present a

record of new or little understood fern species in China.

Mr. Ching describes new species in Cyrtomium, Poly-

podium, Coniogramme, Diplazium, Adiantum, Lindsay®

and Elaphoglossum, and discusses a considerable number
of other forms about which there has been some uncer-

tainty of identification. He reports in addition, as foot-

notes, two interesting facts. First, for five years he has

"been engaged on a "Monograph of Chinese Ferns

"

which he expects to have completed in the near future.

Second, he makes known that Dr. Christensen is working

on the preparation of a list of the known species of

Chinese ferns.
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It will be interesting to recognize, when these lists are

published, any possible resemblances between the fern

flora of temperate northern China and our American
conditions. Such publications as those indicated will

also serve as the basis for further exploratory study in

the field. It is certain that the hinterland of China still

harbors many fern species as yet unknown to science.

Shorter Notes

An Island Variety of Cheilantiies penixsilaris.—
A small collection of ferns from the Revillagigedo Islands

was recently submitted to me for examination. It eon-

sistedfor the most part of wide-ranging tropical species;

but in some instances the island specimens were of inter-

est as showing, in slight variations from the usual types,

the beginnings of endemism in their isolated habitat

—

200 to 350 miles from the nearest point on the mainland,

the tip of Lower California. In one case, of a species

itself rather local, the variation had progressed so far as,

I think, to justify taxonomic recognition. The plant in

question is accordingly here proposed as

:

Cheilaxtiies pexixsularis Maxon, var. insularis.

In habit, outline and structure of the lamina like the

typical form, but generally stouter. The raehis and

costae bear articulate fibrils and linear-attenuate, entire

scales, which arise from projecting clusters of sclerotic

cells which persist as pustulate roughenings after the

scale has fallen; or they are, in age, glabrate.3—Socorro

Island: without definite locality. C. If. Towns* nd, 1880

(U. S. Nat, Herb.) ; A. W. Anthony, March-June. 1807

1 Cheilanthes pexixsi laris, var. insularis, var. now, habit

u

et laminae structura ambituque formae typicae simiUima, se

saepiag robustior, raehibu* costisqoe paleis e basi prominul

sderotieo went papilla persistente iiaeari-attemiatis Lutegri

ornatis vel aetate glabratis.

—

Socorro Island, Mason no. 10H

tvpt -

s in herb. Acadcmiae Scientium California nae.
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(Herb. Univ. of California) ; on north-facing rock wall

above Grayson *a Cove, very dry habitat, alt. 1000 ft.,

May 4, 1925, H. L. Mason, no. 1616 (type, in Herb. Cali-

fornia Acad. Sci.).-—-Clarion Island: just below the

summits of the hills, where it is locally abundant in the

brush, April 27, 1925, Mason, no. 1571.
>

The specimens from Clarion Island are much larger

than those from Socorro, the fronds reaching 3 dm. in

height, and the rachises are nearly glabrous. But occa-

sional persistent fibrils and scales of the kind described

above, and numerous pustulate bases of scales which have

weathered off indicate that they bore an indument simi-

lar to that of the type specimens.

In typical Ch. peninsularis the scales of rachis and

costae are linear-lanceolate with dilated, erose-serrulate

bases and more or less papillate-serrulate blades. Speci-

mens from Comondu, Lower California, collected by

Brandegee, Feb. 6, 1889, are intermediate in their indu-

ment between typical form and variety, in some indi-

viduals approaching the latter rather closely.

The Townsend and Anthony collections here cited

were determined as "near Cheilanthes Wrightii" or un-

qualifiedly as that species. This seems to me correctly

to express their general relationship. Ch. peninsularis

is near Ch. W right ii. The latter, however, has usually a

narrower (lanceolate) lamina. All but the upper pinnae

are deltoid (instead of oblong-ovate, as in Ch. penin-

sularis), and the pinnules are commonly rather nar-

rowly oblong (instead of oblong-ovate). Rachis and

costae are usually glabrous; in the infrequent cases

where they bear a sparse paleaceous indument, its scales

are smaller, more delicate, and smaller-celled than in

Ch. peninsularis.—C. A. AYeatherby, Gray Herbarium.

Fireworks from a "Febn."—It has long been a mat-

ter of general knowledge to the writer that Lycopodium
spores can be used as fireworks material, but it is only
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recently that an actual test of this fact has been made
in the field. Very possibly it is familiar to many readers

of the Fern Journal, but on the chance that there may
be others who have not tried it, this note is published.

On a recent trip near Greenwood Lake, N. Y., colonies

of fruiting Lycopodiums (L. obscurum, L. complaint turn,

L. clavatum) , were found near Cedar Pond, one of the

northern localities for the southern white cedar. The
fruiting spikes were in a condition to discharge their

spores at a slight touch. When a burning match was
held in readiness the spores ignited with a little puff.

Later, in the city, an ounce of Lycopodium spores was

purchased at a drug store and a material was used for

an entertainment demonstration at the start of a general

science class period. Apparently a definite condition of

suspension in the air is necessary for the flashing effect.

When a match was held to a small quantity of the spore

powder on a stone window ledge, nothing happened;

when a small quantity of the powder was placed on a

thin copper plate and heated over a Bunsen burner the

spores scorched and blackened but did not flash. When,

however, a pinch was dropped into the flame of a burn-

ing match, an instant pyrotechnic display was obtained.

The material was of special interest to the chemistry

teacher of the department as being more suitable for

demonstrations of the explosive quality of dust than the

ordinary substances used in this connection. Any one

interested to try it is cautioned against using too much

at a time. It seems entirely likely that a dangerous ex-

plosion might be produced if a considerable quantity

were released in the air of a room.

What Ferns may be Weeds?—Some years ago. in the

course of a lecture on ferns delivered in Boston, I made

a statement to the effect that ferns lire retiring; the

denizens of the wild, and not happy under conditions of
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cultivation; that one never finds ferns as weeds. The

statement was challenged at the close of the talk by

someone who reported the marsh fern as a real pest in

cranberry culture. References have also been made in

government publications to the common brake as some-

times troublesome, especially in pasture land. The fol-

lowing quotation regarding weeds in the State of Wash-

ington is another case in point. Readers are asked to

report any other significant instances of the ferns as

trouble-makers. Do they ever invade ploughed land?

The quotation is another illustration of the well-known

fact that most trouble in the weed line is due to immi-

grant plants just as most difficulty with animals is like-

wise concerned with foreign types.

Native AYeeds.1—"After the removal of the forests

only a few of the native species persisted as troublesome

weeds in the clearings. Even some of these are species

accustomed to the open places along the banks of streams

or shores of lakes where trees were absent on account of

the periodic fluctuation of the water level and erosion.

The common brake fern, Pteridium aquilinum var. pu-

bescens Underw., was the most troublesome pest on

newly cleared uplands. Under thorough cultivation,

or with persistent efforts to eradicate it, the brake fern

usually survived only a few years but in some pastures

and grasslands, it has survived for twenty years or more.

In some neglected logged-off pasture lands it has even

spread. In the lowlands, especially in sandy soil, the

common field horsetail, Equisetum arvense L., became
very abundant, especially in meadows where it is even

now a bad pest in many places. Equisetum telmateia

Ehrli. was frequently troublesome, especially in poorly

i Muenschcr, W. C, < < Some Changes in the Weed Flora of

Whatcom County, Washington. " Torreya 30: 13-134. Sept.-

Oct., 1930.
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drained pastures. On recently burned over stump lands

and fiewly cleared land, the fireweed, Epilohium angustl-

foluim L., frequently persisted for several years on the

uplands, while on the lowlands, Epilohium adenocaulon

Haussk. was a common pest in pastures, meadows and
grainfields. Neither of these weeds persisted long under
cultivation/'—R. C. B.

American Fern Society

The following letter, received some time ago from Dr.

Kestner, but crowded out of the preceding number of

the Journal, should be of interest to our members, and

attention is called to his desiderata.

In the April-June number, 1929, of the Journal you

were kind enough to insert a letter in which I appealed

for spores from American rock ferns. The courteous

response from members of the Society has been more
than I could have expected, and thanks to their kindness

I have obtained spores from almost every hardy rock

fern in the United States. I have thanked the various

correspondents direct and wish to renew my thanks

again, also to assure those who have asked for spores and

ferns from me that what I have been unable to send hist

year shall be sent this year with the exception of some
ferns it will possibly take me longer to get hold of.

Even the rare Appalachian Asplcniums have all been

^ent, with the exception of no. 13 mentioned in Dr. E. T.

AVherry's paper in the Journal of April-June, 1925.

I am glad to say I have succeeded so far with all sow-

ings save Asplenium Trudelli, which I have received

from both Dr. Wherry and Mr. E. W, Graves . . . and

-I. cryptolepis. Xo spores of either have ^Terminated. . .

.

Dr. Wherry has sent me spores from Woodsia scopu-

Una gathered in the Appalachians, which he suggested

might be distinct from W. scopulina from the W< it



30 American Fern Journal

Unfortunately, I have obtained only a few prothallia

and they are not in a healthy condition. They have not

so far produced fronds and I have but little hope that

they will survive. From the western W. scopulina I

have received no spores.

With the exceptions mentioned above most of my sow-

ings are healthy and I have been engaged for some time,

and still am engaged, in planting the sporelings on the

walls I have had prepared for them.

As I am in a region of calcareous soil, I have had a

brick construction made, with non-calcareous soil as a

mortar and the same soil behind the walls. All is

watered from a neighboring roof. This for calciphobe

ferns.

There is no real difficulty in raising prothallia and

sporelings of alpine rock ferns, provided you can dispose

of some time every day. The difficulty arises after-

wards when one has to find the appropriate way for let-

ting them grow under conditions similar to those they

find in nature.

All my sowings were made last December in the green-

house at about 20° Centigrade. As it generally takes

about 5 to 6 months for sporelings to form, this means

that they can be planted direct as sporelings on the wall,

starting at the end of May, when there is sufficient heat

to prevent a check in growth. They can then go on de-

veloping until the first frond appears. Planting them

first in pots precludes their being put afterwards in a

wall, as they very rapidly develop an extensive root

system which must not be disturbed.

In nature they appear to hibernate as prothallia after

the spores have germinated late in the season. There is

not, I believe, much chance of success to be expected by

any one trying to imitate this and it is probable the

method with which I am experimenting is the best.
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. To sum up : the following are the ferns of which I still

should be pleased to obtain spores.

1. Asplenium TrudellL

2. Asplenium cryptolepis.

3. Woodsia scopulina from the Appalachians.

4. Woodsia scopulina from the West.

5. Xo. 13 of Dr. Wherry's Appalachian Aspleniums.

6. If possible also more spores of Asplenium ebenoides. Those
I have received from Dr. Wherry from Alabama and Mr. Graves

from Tennessee have both germinated fairly well, but they are not

as healthy as I wish them to be and are late in producing fronds,

which all other Aspleniums have started 2 months ago.

7. In Mr. Tilton's Fern Lover's Companion the plate on page

SO shows fronds of Asplenium ebenoides from Maryland which

much differs from those from other sources. Owing to their ir-

regularity they look much more like hybrids than the others.

Would it be possible for any members of the Society to send me
fronds from Maryland! I mean fronds with ripe sori.

I may add that Dr. Wherry's research work on soil

reaction is considerably facilitating my work, and he

must be thanked by all who are trying to cultivate rock

ferns.

—

Paul Kestner, Aug. 14, 1930.

Report of the Judge of Elections for 1930

As Judge of Elections of the American Fern Society

I report that 110 ballots were cast, and the following

officers unanimously elected:

President. William R. Maxon.
Viet P dent, Mrs. Carlotta C. Hall

eert targ, Charles 8. Lewis.

Treasurer, J. G. Underwood.

Natalie B. Kimbek

I hereby certify that the above is a correct copy of the

report of the Judge of Elections.

Charles s. Lewis, Secretary
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Mr. Harold G. Rugg, Hanover, New Hampshire, wishes

to obtain living- plants of the following species: Cy$-

topteris m on tana, Aspleniam Adia ntu m-n igrum , Adi-

antum modestum, A. rimicola, Polystichum Lemmoni,

and P. scopulinum.

Mr. F. G. Floyd, Sierra Madre, California, offers speci-

mens of Piiyrogramma triangularis, so long as the sup-

ply lasts, to members who will send him ten cents in

stamps.

Miss Alice W. Wilcox, 154 South Euclid Ave., Pasa-

dena, California, wishes to get into communication with

any members who would like to increase their collections

of pressed ferns by exchange.

Mr. J. William Thompson, Cleveland High School.

Seattle, Washington, wishes to exchange pteridophytes

of Washington for those of other parts of the world.

Through an oversight which Ave greatly regret, we
C5** W "*~~~- " V, £,

failed to state in the preceding number of the Journal

that the excellent photographs employed to illustrate the

report of the field meeting at Willoughby Lake were by

Mr. A. T. Beals, of Xew York City, and were used by his

kind permission. Our apologies are tendered Mr. Beals,

and with them not only our thanks, none the less sincere

though belated, but, Ave are sure, those of every reader

of the Journal.

Our best thanks are due also to Mr. W. Herbert Dole,

who has not only contributed the three photographs

accompanying his article in this number, but has gen-
-

erously paid for their reproduction.

Xew members

:

Bell, Ifn. John, Box 956, Winter Park, Florida.

. Cameron, Charles, Tauranga, New Zealand.

Oathwart, W. H., 10700 Euclid Ave., Cleveland, Ohio.

Kluart, Max A., 317 East 90th St., New York City.
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Hudson, Charles, Garfield Park Conservatory, Chicago, 111.

James, Mrs, E. H., Box 583, Oswego, Oregon.

Miner, Mrs. John L., 1 Maher Court, Greenwich, Connecticut.

Nicholson, Miss Zaida, 43 East 27th St., New York City.

Starker, Carl, Jennings Lodge, Oregon.

Tanger, Mrs. Charles Y., 318 North President Ave., Lancaster,

Pennsylvania.

Toole, AY. A., Baraboo, Wisconsin.

Tracy, H. H., Fullerton Union High School and Junior College,

Fullerton, California.

Chang;es of address

:

Baker, Prof. H. R., State Board of Agriculture, Dover, Delaware.

Birger, Dr. Selini, Jarlsgratan 27, Stockholm, Sweden.
Burgin, Dr. Herman, 212 High St., Germantown, Pa.

Choate, Miss Alice D., 5002 Waterman Ave., St. Louis, Mo.
Conunaa, Mrs. Leighton R., 210 Sea Vale St., Chula Vista, Cali-

fornia.

Dowell, Dr. Philip, Port Richmond, Staten Island, New York.

Gaylord, Mrs. Ilsien Natalie, 2208 Lowena Drive, Long Beach,

California.

Hall, Mrs. Carlotta C, Carnegie Laboratory, Stanford Univer-

sity, < Yilifornia.

Halsey. Miss Alice, 29 East 29th St., New York City.

Lee, Miss Eva M., Lynwood, Crofton Lane, Orpington, Kent,

England.

Little, Elbert L., Southwestern Teachers' College, Weatherford,

Oklahoma.

Mohr, Charles E., Bucknell University, Lewisburg, Pennsylvania.

Thompson. .T. W., Cleveland High School, Seattle, Washington.

Wilcox, Miss Alice \\\, 154 South Euclid Ave., Pasadena, Cali-

fornia.

Mr. E. H. Clarkson, 41 Tyng St., Newburyport. Mass.,

has for ^ale a complete set of the Fern Bulletin, in ex-

cellent condition. Anyone interested should communi-

cate -with him.
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Fern Books to Lend

On September 13, 1930, a package containing the

official reserve files of the American Fern Journal,

together with the other publications belonging to the

American Fern Society, was opened by Mr. Calvin Foss,

Librarian of the Brooklyn Botanic Garden, the contents

were checked, and formally receipted for, according to

the list which had been sent by Mr. Lewis, the Society

Secretary. On the same day, note was taken of a re-

quest for the loan of volumes 1-18 of the Fern Journal,

made by a member of the Society through the library of

an Illinois town. In other words, with the establish-

ment of the Society library at the Garden, the loan

feature, which is part of the agreement, began to

function.

It is the purpose of this note to make official record of

the new arrangement. Accordingly, there are published

below the following items: (1) the list of the Fern

Society library, including the back file of the British

Fern Gazette. This was purchased about a year ago as

the first addition authorized by the Council, according

to a plan by which the Fern Society is to allot a budget

allowance of twenty-five dollars per year for this pur-

pose; (2) the text of the agreement between the Brook-

lyn Botanic Garden and the American Fern Society;

(3) a list of the fern titles in the library of the Brooklyn

Botanic Garden.

List of Books and Pamphlets Belonging to the American
Fern Society and Now Transferred to the Botanic Gar-

den Library at the Brooklyn Botanic Garden : Under
the Terms of the Agreement Between the Gar-

den and the Fern Society

Abstracts of Reports of Meetings; British Pteridological Society;

1894-1905.

British Fern Gazette, vol. 1-4; 1909-1920.
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American Fern Journal, Lending Set; six vols.; covering eighteen

years and marked vols. 1-18.

The Fern Bulletin, five bound vols., including Vols. 7-20 inclusive.

Christensen: Review of the American Species of Dryopteris of

the Group D. opposita.

Monograph of the Genus Dryopteris. Part 1.

de Kerville, Gadeau: Notes sur les Fougeres; 2 vols., 1-5.

Considerations et Recherehes experimentales sur la Direction

des Racines et des Tiges.

Dobbie: New Zealand Ferns.

Maxon, Wm. R.: Report upon a Collection of Ferns from Tahiti.

Notes Pteridologiques, Fascicules xiv, xv, and xvi. Prince Bona-

parte.

Philippine Journal of Science, unbound: Vols. 40, 41, 42 (four

.
numbers each) and Vol. 43, No. 1.

26th and 27th Annual Reports of the Bureau of Science of the

Philippine Islands.

Summarized Proceedings of the American Association for the

Advancement of Science for 1921-1925.

Reprints by various authors, listed separately, as follows:

Benedict: A Peculiar Habitat for Camptosorns.

Some Horticultural Fern Variations.

Ferns as house plants. (Leaflet.)

Ferns as house plants. (Report of lecture.)

Game Lawrs for ferns and wild flowers.

Conservation of beauty.

Evolution as illustrated by ferns.

Wild plant conservation in Connecticut, a suburban state.

How shall we save rare species from extinction?

The plant wards of New York State.

Is the distribution and naturalization of the hart's tongue

scientifically defensible?

The origin of new varieties of Xephrolepis by orthogenetic

saltation: I. Progressive variations; II. Regressive varia-

tion or reversion from the primary and secondary sports

of bostoniensis.

New bud sports in Nephrolepis.

Variation among the sporelin^ of a fertile sport of the

Boston fern.

Tropical Ferns.

Brick: Pteridophyten, 1911, 1921.
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Christensen : Filiees Esquirolinanae.

Filiees Purdomianae.

Dryopteris nova brasiliensis.

On Stigmatoptevis, a new genus of ferns with a review of

the species.

Two new bipinnatifid species of Alsophila.

Four new ferns.

New Ferns from Brazil.

Some species of Ferns collected by Dr. Carl Skottsberg in
I

Temperate South America.

Maxonia, a new Genus of Tropical American Ferns.
*

New Ferns from Madagascar.

Revideret Liste over danske Pteridofjrter.

On the American Species of LeptocJiilus Sect. Boll) it is.

Hopkins: New Varieties of Common Ferns.

Maxon: Further Notes on Hispianola Ferns.

Lip Ferns of Southwestern United States related to Chei-

lanthes myriopliyUa.

New Name for Kaulfv&ma Blume, a genus of Marattiaceous

Ferns.

Waters: Analytical Key to ferns of Northeastern United States

based on stipes.

The list of the Fern Society is notable for its limited

scope. Chiefly, there has been frequent call for the set

of Fern Journals and the partial set of Fern Bulletins.

Perhaps the British'Fern Gazette may also be of special

interest to our members. It is to be most earnestly

hoped that the Fern Society library may grow rapidly

in numbers of volumes and in service to the members.

The Fern Bulletin set should be completed, and the loan

set of the British Fern Gazette brought up to date. In

addition, may we not hope to have added to our library

collections of the fern writings of the members as nearly

complete as possible, together with such other miscel-

laneous articles on ferns as may be available? The

writer of this note is taking steps to bring together as

many of his articles as can be located at this time. This

is an open request to other members who have written
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special articles or popular fern books. Furthermore, if

any members happen to have duplicate copies of com-
mon fern books, will they not donate them to our
library ?

With reference to the Fern Society library list, it

should be noted that the Philippine Journal of Science,

the Annual Reports of the Bureau of Science, of the

Philippine Islands, and the Proceedings of the Ameri-
can Association for the Advancement of Science for

1921-1925 are general in character. The Christensen

publications on Dryopteris are exhaustive, technical

treatments of this genus, dealing mainly with the scores

of species of the American tropics. The de Kerville
<<x^Notes " detail numerous experiments in which ferns

served as the physiological material.

Agreement

between

Brooklyn Botanic Garden

and

The American Fern Society

Concerning the Deposition of the Library of the Fern Society

at the Botanic Garden.

Whereas, the American Fern Society wishes to make the con-

tents of its library readily accessible to all students of ferns;

and

Whereas, the Brooklyn Botanic Garden desires to cooperate in

this object; and
Whereas, Dr. Ralph C. Benedict, Resident Investigator at the

Botanic Garden, is an officer of the Fern Society, as Editor of tin

American Fern Journal, official organ of the Society, the over

copies of which are now deposited at the Brooklyn Botanic Garden

in accordance with the terms of an Agreement between the Society

and the Botanic Garden, dated January 15, 1927;

It is hereby mutually agreed as follows:

1. The American Fern Society will deposit its library, compris-

ing books, pamphlets, and periodicals received by it in exchange

for the American Fern Journal or otherwise, at the Brooklyn
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Botanic Garden, and the Botanic Garden will receive the same,

and subsequent additions to the collection initially transferred, for

deposit on the shelves of the Botanic Garden Library.

2. At the time of sending its library to the Botanic Garden, the

Society will give the Garden, in duplicate, a full and complete list

of every publication which it sends, and the Garden will sign and

return one copy of this list as acknowledgment for what it

receives.

3. The Society's library is to be administered as a reference

library under the same regulations that govern the Botanic Gar-

den Library as a whole, and shall be freely accessible to the

Society's members, to the staff of the Botanic Garden, and to the

general public, in harmony with such regulations as may be in

force or adopted from time to time by the Botanic Garden authori-

ties, concerning hours and days of opening and closing the Lab-

oratory Building of the Garden, and access * thereto and to its

various rooms.

4. a. The publications belonging to the Society's Library will

not be available for use outside the Laboratory Building except

by loan to some other library, scientific institution, or school, or

to the Fern Society through its officially designated representa-

tives.

&. In general, all loans are to be for a period not to exceed two

weeks, unless special arrangement for renewal is mutually agreed

upon by the Botanic Garden and the borrower.

c. The borrower shall pay all costs of transportation both ways,

including sufficient insurance to represent replacement value of

the publication.

5. The Botanic Garden agrees to give to the books and other

publications of the Society, deposited with it, similar supervision

to that given to its own Library, and the Society hereby absolves

the Botanic Garden from all responsibility for loss or damage to

said deposited books and other publications from any cause what-

soever.

6. The books and other publications deposited are to remain the

property of the American Fern Society.

7. Either party will give the other not less than one year's

notice of its desire and intention to terminate and cancel th

agreement.

8. The American Fern Society will remove all of the publica-

tions constituting its library and all records and papers related

thereto from the Laboratory Building and property of the Brook-
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lyn Botanic Garden within not less than one year after notice from
the Botanic Garden of its desire to terminate and cancel this

agreement, and the Botanic Garden will permit the removal of
said publications and records within one year of notice from the
American Fern Society of its desire to remove them and cancel
this agreement.

For the Brooklyn Botanic Garden

(Signed) C. Stuart Gager,

For the American Fern Society

Director

(Signed) William E. Maxox,
President

Brooklyn, New York,
April 21, 1930.

With reference to the terms of the agreement, atten-

tion is directed particularly to Section "4a
7

" in which
it is stated that loans will be made only to "some other

library, scientific institution, or school, or to the Fern
Society through its officially designated representative."

Tins section may at first seem to make more difficult the

borrowing by Fern Society members of the books of the

Society library. The stipulation regarding the institu-

tional character of borrowers to be recognized by the

Brooklyn Botanic Garden was necessary to bring the

Society library under the established regulations of the

Garden and unify the treatment of all volumes. How-
ever, it may be noted that there is included as among
the organizations to whom books may be loaned, the

American Fern Society, through its officially desig-

nated representative." "When it is difficult for a mem-
ber to arrange to borrow through any local public

library or institution, application may be made directly

to the writer of this account or to some other member
who may be designated for this duty who will then

arrange the loan as through the Fern Society.

Attention is also directed to section "4c" which states

that "The borrower shall pay all costs of transportation

a
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both ways, including sufficient insurance to represent

replacement value of the publication.'
7 As an illustra-

tion of the application of this rule, it may be noted that

the cost of carrying charges and insurance for the

eighteen volumes, recently sent to Illinois, amounted to

approximately $1.90 (ninety-five cents each way). The

present valuation was set at $25.00; the weight was

fourteen pounds.

In any case, when members apply for loans of books,

whether through public library or through the Fern

Society, it is requested that the name of the member for

whom the volume is requested be included in the request.

Fern Titles in the Library of the Brooklyn Botanic

Garden i

*Aiken, Walter II.

Catalogue of the ferns and flowering plants of Cincinnati,

Ohio, and vicinity. 1911. (Lloyd library. Bulletin no.

15.)

tAtkinson, George Francis.

Study of the biology of ferns by the collodion method for

advanced and collegiate students. N. Y., Macmillan, 1894.

134 p. il. (Includes bibliography.)

t Bauer, Francis.

Genera filicum; or illustrations of the ferns, and other allied

genera; from the original colored drawings of the late

Francis Bauer; with additions and descriptive letter press

by Sir William Jackson Hooker. Lond., Bohn, 1842.

120 pi.

tBEDDOME, B. H.

Handbook to the ferns of British India, Ceylon and the Malay

peninsula, with supplement. Calcutta, Thacker, 1892.

500 + 110 p. il.

*Benedict, Balph Curtiss.

Evolution as illustrated by ferns. 1922. (Brooklyn Botanic

Garden. Leaflets, ser. 10, no. 3.)

i An asterisk indicates popular works; a dagger, more technical

Mvatinents.
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*
[Same.] (Brooklyn Botanic Garden. Leaflets, ser.

17, no. 6-7.) 1929.

. Ferns as house plants. 1922. (Brooklyn Botanic

Garden. Leaflets, ser. 10, nos. 9-10.)

-. Tropical ferns. 1921. (In Horticulture, v. 34, no.

6, p. 135.)

*BlRKEXHEAD, J.

Ferns and fern culture . . . selection of ferns . . . insect

pests and their eradication. 2d ed. Manchester, pref.

1897. 128 p. il.

tBOXAPARTE, E-OLAND.

Filicales et Lycopodiales de la Nouvelle Caledonie et des lies

Loyalty. Wiesbaden, Kreidels, 1914. p. 35-36. il.

* " • Notes pteridologiques. Paris-Copenhagen, 1915-1925.

pts. 1-5, 1915-1917

pts. 12-13, 1920-1921

pt. 16, 1925
tBower, Frederick Orpen.

The Ferns (Filicales) treated comparatively with a view to

their natural classification. Cambridge, Univ. pr., 1923-28.

(Cambridge botanical handbooks.) v. 1-3.

"Bradbury, Henry.
Nature printed ferns [illustrated plates].

•Britten, James.

European ferns; with colored illustrations from nature by D.

Blair. X. Y., Cassell, Petter, Galpin & Co., n. d. 106 p.

tBRiTTON, E. G. and Taylor, Alexandria.
Life history of Vittaria lineata. (In Torrey Botanical Club.

Memoirs, v. 8, p. 185-211.)
tCampbell, Douglas Houghton.

The development of the ostrich fern. 1887. (Boston Society

of Natural History. Memoirs, v. 4, no. 2.)

The Eusporangiatae ; the comparative morphology of

the Ophioglossaceae and Marattiaeeae. 1911. (Carnegie

Institution of Washington. Publ. no. 140.)

*
. The structure and development of mosses and ferns:

Archegoniatae. London, 189.1. il.

t

tCfflUOT, H.

Same.] 2d ed. New York, 1913.

Die Farnkrauter der Sehweiz. Bern, 1900. (Be itrage KIT

Kryptogamenriora der Sehweiz. v. 1, pt. 2*)
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tChristen sex, Carl.

Index filieum; sive, Enumeratio omnium generum specie-

rumque filieum ... ad finem anni 1905 descriptorum. . . .

Hafniae, 1906.

*Clute, Willard Nelson.

The fern allies of North America north of Mexico. N. Y.,

Stokes [1905]. 278 p. il. pi.

*
. Our ferns in their haunts; a guide to all the native

species. N. Y., Stokes [e. 1901]. 332 p. il.

tCoNARD, Henry Shoemaker.

The structure and life-history of the hay-scented fern. 1908.

(Carnegie Institution of Washington. Publ. no. 94. I

*Cooke, M. C.

Fern book for everybody, containing all the British ferns,

•with the foreign species suitable for a fernery. X. Y.,

Warne, n. d. 124 p. pL

IDe Bary, H. A.

Comparative anatomy of the vegetative organs of the phane-

rogams and ferns; tr. and annotated by F. O. Bower and

D. H. Scott. Oxford, Clarendon pr. 1884. Illus.

*Dodge
?
Raynal.

Ferns and fern allies of New England. Bingham ton, ('lute,

1896. 51 p.

tDOMIN, Karel.

Hybrids and garden forms of the genus Pityrogramma

(Link). Praha, 1929. 80 p. pi.

*Druery, Charles T.

British ferns and their varieties. N. Y., Button, n. d. 458 p.

il. pi.

*Durand, Herbert.

Field book of common ferns. N. Y., Putnam's 1928. 219 p-

il.

-. Wild flowers and ferns in their homes and in our

gardens. New ed. rev. & enl. N. Y., Putnam 's, 1&25-

394 p. il.

*Eaton, Daniel Cady.

Beautiful ferns from original water-color drawings after

nature, by C. E. Faxon and J. H. Emerton; descriptive text

by D. C. Katon. Boston, Estes k Lauriat, 1882. 158 p.

pi.
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—
. The ferns of North America: colored figures and

descriptions, with synonymy and geographical distribution

of the ferns. . . . Salem [v. 1] Boston [v. 2], 1879-80.

2 v. pi.

. Systematic fern-list; a classified list of the known
ferns of the U. S. of America, with the geographical range
of the species. 1st ed. New Haven, Tuttle, 1880. 12 p.

tFARWELL, Oliver Atkins.
Fern notes. 1916.

*Flynn, Nellie F.

Flora of Burlington and vicinity: a list of the fern and seed

plants growing without cultivation. Burlington, 1911.

(Contributions to the flora of Vermont, no. 9.)

•Gilbert, Benjamin D.

Working list of North American pteridophytes (north of

Mexico), together with descriptions of a number of varie-

ties not heretofore published. Utica, N. Y., 1901. 40 p.

tGREviLLE, K. K. and Hooker, W. J.

Enumeratio filicum. n. d. 44 p.

tHANDEL-MAZZETTI, HEINRICH.
Pteridophyta. 1929. (Handcl-Mazzetti, II. Synibolae Bini-

cae . . . teil 6.)

*Hooker, w. Jackson.
Garden ferns; or, Colored figures ami descriptions, with the

needful analyses of the fructification and venation of a

selection of exotic ferns. . . . Loud., Lovell, Reeve, 1S»>2.

pi.

*
• Species filicum; being descriptions of the known

ferns. . . . Lond., Pamplin, 1846-04. 5 vols. pi.

'" and Baker, J. G.

Synopsis filicum; or, A synopsis of all known ferns. . . .

Lond., Hardwicke, 1868. 482 p. col. pi. (1st ed.

)

f . [Same. 2d ed.] Lond., Hardwicke, 1874. 559 p.

pi.

' and Greville, R. K.
Icones filicum; figures and description* of ferns. Lond.,.

Treuttel, and Wurtz, 1831. 2 vols. pi.

•Hopkins, Lewis S.

The Ferns of Allegheny county, Penn., their haunts and bab-

its and something of their folklore. Pittsburgh, 1914.

130 p. p i.
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IKerville, Henri Gadeau de.

Considerations et reeherches experimentales sur la direction

des racines et des tiges. Paris, Bailliere, 1917. 157 p. pi.

-\ . Notes sur les fougeres. Rouen, Leclerf fils, 1915-17.

2 pts.

*Kew, England. Royal botanic gardens.

Hand-list of ferns and fern allies cultivated in the royal

botanic gardens. 2d ed. Lond., Darling, 1906. 183 p.

*Knobel, Edward.

Ferns and evergreens of New England. Bost., Whidden,

1895. 11 pi.

"*Lixnaean Fern Chapter.

Fernwort papers, presented at a meeting of fern students,

held in New York City, June 27, 1900, under the auspices

of the Linnaean fern chapter. Binghamton, N. Y., Clute,

1900.
-7-

Papers presented at the Boston meeting . . . August

24, 1898. Binghamton, N. Y., Clute, 1899.

Lowe, E. J.

Fern growing; fifty years' experience in crossing and culti-

vation. N. Y., Truslove & Comba, 1898. 196 p. il.

Ferns; British and exotic. Lond., Bell & Daldy,

1872. 8 vols.
*

-»

. A natural history of new and rare ferns. Lond.,

Bell, 1871. 192 p.

. Our native ferns ; or, A history of the British specie-

and their varieties. Lond., Groombridge, 1865-67. 2 vols,

il. pi.

1Martens, Martin and Galeotti, H. G.

Memoire sur les fougeres du Mexique . . . (Reprint from

M«'m. Acad. Roy. Bruxelles vol. xv. 99 p. il.)

*Maxox, William Ralph.

Ferns as a hobby. [Washington, D. C, 1925] il. (Na-

tional Geographic Magazine 47: 541-86. May, 1925.)

+ Studies of tropical American ferns. No. 6. (Con-

tributions from the U. S. National Herbarium, v. 17, pt

7.) Wash., Govt. pr. office, 1916.

IMettexius, G.

"Dber einige Farngattungen. I. Polypodium. Frankfurt,

Bronner, 1857. 138 p.
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fMeyen, f. J. F.

Beitrage zur kenntniss der Azollen. 1836. pp. 507-524.

*Moore, Thomas.

British ferns and their allies; an abridgment of the popular

history of British ferns, club-mosses, pepperworts, and

horsetails. N. Y., Routledge, n. d. 187 p. il.

Nature-printed British ferns. Lond., Bradbury &

Evans, 1863. 2 vols. pi.

Parsons, Frances Theodora.
How to know the ferns; a guide to the names, haunts and

habits of our common ferns. N. Y., Scribner's, 1899.

215 p. il.

Plues, Margaret.

Rambles in search of flowerless plants. Lond., Houlston,

1864. 316 p. il.

RAD
Catalogue of the Bryophyta (hepatics, anthocerotes and

mosses) and pteridophyta (ferns and fern-allies) found in

Pennsylvania. Boston, 1904. 66 p.

tP0STHUMUS, OENE.

Ferns of Surinam and of French and British Guiana.

Malang, Java, N. V. Jahn, 1928. 196 p.

*Pratt, Anne.

Ferns of Great Britain, and their allies; the club-mosses,

pepperworts, and horsetails. London, Warne, n. d. 174 p.

il. pi.

*Robinson, John.

Ferns in their homes and ours. 5th ed. Bost, Whidden,

1894. 178 p. il.

tRoBiNsoN, Winifred J.

Taxonomic study of the pteridophyta of the Hawaiian

islands. 1912.

tRoviRosA, Ingeniero J. N.
Pteridografia del sur de Mexico, 6 sea clasirlcacion y descrip-

tion de los helechos de esta region. . . . Mexico, Escalante

1909. 298 p. 70 pi.

Schneider, George.

Book of choice ferns for the garden, conservatory, and **#**.

Lond., Gill, 1892-94. 3 vols. il. pi.
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•Sim, Thomas E.

The ferns of South Africa, containing descriptions and fig-

ures of the ferns and fern allies of South Africa. 2d ed.

Cambridge, Univ. pr., 1915. pi.

*Slossox, Margaret.

How ferns grow. N. Y., Holt, 1906. 152 p. il.

•Small, John K.

Ferns of Royal Palm Hammock; descriptions and illustra-

tions of the ferns and fern-allies growing naturally in Royal

Palm Hammock and the adjacent Everglades. N. Y., publ.

by author, 1918. 38 p. il.

*
m Ferns of tropical Florida, being descriptions of and

notes on the ferns and fern-allies growing naturally on the

Everglade Keys and Florida Keys. N. Y., 3 918. 80 p. il-
-

•Smith, J.

Ferns, British and foreign; the history, organography, classi-

fication, and enumeration of the species of garden ferns.

. . . New & enl. ed. Lond., Hardwicke & Bogue, 1877.

450 p. il.

•TlDESTROM, IVAR.

Elysium Marianum; ferns and fern allies. 2d ed. Wash.,

1907. 95 p. pi.

•Tilton, George Hexry.

The Fern lover's companion; a guide for the northeastern

states and Canada. Melrose, Mass., 1922. 240 p. il.

H'XDERWOOD, L. M.
Our native ferns and their allies, with synoptical descriptions

of the American pteridophyta "north of Mexico. 4th ed.

rev. N. Y., Holt, 1893. 156 p.

t . [Same.] 6th ed. 1900.

t . Review of the genera of ferns proposed prior to 1832.

(In Torrey bot. club. Memoirs, v. 6, no. 4.)

•Waters, Campbell E.

Ferns; a manual for the northeastern states, with analytical

keys based on the stalks and on the fructification. N. Y.,

Holt, 1903. 362 p. il. pi.

* Williams, Bexjamix Samuel.
Select ferns and lycopods: British and exotic. Lond., 1873.

353 p. il.

t Willis, Johx Christopher.

A manual and dictionary of the flowering plants and ferns.

Cambridge, 1897. 2 v.



Fern Books to Lend 47

Woolsox. g. A.

Ferns, and how to grow them. N. Y., Doubleday, Page, 1914
156 p. il.

*Wright, Mabel Osgood.

Flowers and ferns in their haunts. N. Y., Macmillan, 1901

.

338 p. il. pi
*Yates, Lorenzo G.

Ferns of Ceylon. Santa Barbara, Yates, 1887. 33 p.

' • ^otes on Hawaiian ferns, compiled from the works
of Hooker, Baker, Bailey and others. Santa Barbara,
Yates, 1887. 15 p.

The Botanic Garden library includes nearly ninety
titles, with a wide range of popular and technical works
on ferns. It is to be emphasized that in addition to the
limited list of the American Fern Society library, it is

possible to borrow directly from the library of the
Botanic Garden, according to the terms of the agree-
ment, that is by loan through some public library, or
other public institution. Practically all the Garden list

is available for loan, with a few exceptions in the case
of larger and rarer volumes, like Eaton's "The ferns of

North America," and some others that may be rather

frequently referred to at the Garden.
In the list above, an attempt has been made to desig-

nate books as popular or teehnical by using an asterisk

for the first and a dagger for the second. In addition
to serving as a possible borrowing list, it may also be of

suggestive value to members interested in building up
their own libraries. Dealers in second hand books can

probably obtain almost any title listed, if commissioned
to do so. It may be noted that the popular books of

English authorship are primarily interested in ferns as

possible garden plants. For those planning a European
trip, and anxious to study the ferns of the regions vis-

rted, the Britten volume is the most recent and general.
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Many of the volumes listed are of very considerable

interest, either because of their historical value, their

special distinction in illustration and text, or because of

their authoritative character. Space does not permit

here of further comment, but some may be singled out

in the future for special consideration and description.

As additional titles of interest are added, notice will be

taken in the Journal.

Ralph C. Benedict
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Notes on Xerophytic Ferns*

F. L. Pickett

The material given in the following paper has been

collected through some seventeen vears of work with
ft

various xerophytic ferns. There is in this presentation

very little that is actually new. It is rather an attempt
to bring together related information collected through
this period of years and to add to that some final find-

ings and general considerations.

% most students of ferns, the prothallia have been

thought of as very delicate structures readily succumb-
lng to drought, extremes of temperatures and other

unsatisfactory conditions. Before 1912 very little work
indeed had been done on the ability of fern prothallia to

survive periods of water shortage or actual desiccation.

Before that time some German students had published

Papers dealing with the ability of certain mosses to live

through long periods with a reduced water supply.

Papers had also been published describing the ability of

certain moss and fern spores to live through periods of

several years in normally dry atmosphere. It was also

Well known that seeds and some other structures of

higher plants could revive and continue growth and
other activities after several years of dry storage. It is

tnie that Goebel had described before the above date

Contribution No. 31 from the Botany Department of the State

College of Washington.

.
t Vol»'»e 81, No. l f the Journal, pages 1-48, plates 1-3, wa

«ued April 6, 1931.]

P

49
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special tuberous outgrowths produced by the prothal-

lium of Attogramme chaerophylla which when covered

with soil might survive dry seasons and continue growth

when conditions became favorable. Campbell had also

called attention to the survival through extended periods

of drought of the prothallia of Gymnogramme triangu-

laris in the neighborhood of Stanford, California. He

also had recorded the fact that a culture of these fern

plants had survived exposure to dry air in the labora-

tory all summer. No study had been undertaken, how-

ever, to determine how long prothallia might live under

such conditions or to find what changes would result

from such treatment.

In 1912 while the writer was making a careful study

of the life history of the little "Walking Fern, Campto-

sorus rhizophyllus, he found that the prothallia of this

plant were to an unexpected degree able to withstand

exposure to desiccating conditions. A further study of

this particular plant and of the Ebony Spleenwort,

Asplenium platyneuron, brought out this peculiar char-

acteristic even more definitely. It was found that these

prothallia were able to survive exposure to repeated

periods of three or four weeks of such drought as may

occur under natural conditions.

In 1920-1923 similar though more extensive studies

were made of the prothallia of Cheilanthes gracillima, a

small fern found growing over a wide area of "Washing-

ton, but limited rather closely to exposed rocky regions.
i

Spore cultures of this fern were grown and after some

of the prothallia had reached maturity were exposed to

conditions of desiccation. Some were exposed to the

dry air of the laboratory. Portions of other culture-

were placed in desiccators over anhydrous calcium chlo-

ride and over anhydrous phosphoric acid. Plants

exposed to the normal dry atmosphere of the laboratory
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from April 1, 1922, to September 21, 1922 (nearly

sixteen weeks), showed almost 100 per cent recovery.

Plants which had been exposed to the dry air of the

laboratory for six months and then placed in desiccators,

as indicated above, for thirteen weeks showed almost

complete recovery after the application of water. In
these cases final survival was proven by placing the cul-

tures or portions of cultures under proper growth con-

ditions and determining' the percentage of survival after

the plants had ample time to continue normal growth.

In 192-1 and 1925 similar studies were made on two
forms of Purple Cliff Brake, Pellaea atropurpurea and
Pellaea glabella. Cultures of these plants remained air

dry in the laboratory from June 5, 1924, to March 24,

1925, a period of nine months and twenty days. The
prothallia were mature, some of them showing young
sporophytes\ After the application of water to these

cultures fully seventy-five per cent of the plants showed
recovery and normal growth. After eighteen and a^X^ *> Ul. ^J-l V *. V.^

half months of desiccation a considerable number of

whole plants recovered and small active areas were found
m many others. A further experiment was in progress

at the time the report of this work was published. At
this time the final results of that experiment will be

given. One culture in a six-inch clay saucer had been

allowed to become air dry in the greenhouse and then

Placed in a dark but dry and well ventilated cupboard
°n Jun e 18, 1929, exactly five years later, this culture

was removed and was put under satisfactory conditions

for growth. It at once became evident that most of the

Plants were dead. However, a considerable number.

Perhaps five per cent of the total, showed either complete

recovery as individuals or showed masse- of living cells.

A series of experiments was carried on to determine
,le exact amount of water, if any. remaining in these
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plants after long periods of desiccation. Small portions

of soil covered with the dry prothallia were removed

from cultures that had remained air dry in the labora-

tory for eleven months. These were very carefully

weighed and then were placed in a drying oven with a

temperature of from 90° to 110° C. for five hours. The

masses of material used were small, so small indeed that

there could be little doubt but that any residual water

would be removed by this treatment. The actual loss

as determined by careful weighing before and after this

drying varied between four- and five-hundredths of one

per cent of the total weight. Similar portions taken

from the same cultures and put under suitable condi-

tions showed a high percentage of survival and later

growth of the prothallia.

In 1924 and 1925 similar experiments were carried out

with prothallia of the western Polypody, Polpodiim

vulgare var. Occidentale. It should be remembered that

while this fern does not grow in arid regions, it does

grow in mats of moss on logs, stumps and sometimes high

. above the ground on branches of trees. This habitat

exposes the plants to periods of drought each year,

periods that may extend over three months or more.

Specimens have been noted growing on the branches ox

Quercus Garryana at the home of W. N. Suksdorf, at

Bingen, Washington, where there is but a trace of rain-

fall from May to September.

Spores of this plant were grown in cultures that pro-

duced normal mature plants in twelve weeks. These

were allowed to remain air dry in the laboratory from

July 15 to October 1. After the application of water,

there was almost 100 per cent revival and continued

growth. Both prothallia and young sporophytes sur-

vived the season of drought.
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Surely fern prothallia have no means of preventing

the loss of water. They are for the most part but one

cell in thickness, and the cell walls show but little evi-

dence of cutinization. Careful examination of desic-

cated specimens shows that they have lost all water.

The protoplasm is hard and hornv, and vacuolar cavities

have disappeared through the total collapse of the walls.

A very striking feature in the development of these

xerophytic fern prothallia is their tendency toward

vegetative propagation. "While this tendency is shown
by all the xerophytic forms studied, it is brought about

by different methods in the different species. Old pro-

thallia of Camptosorus and Cheilanthes which have

undergone long or repeated short periods of desiccation

and have then been placed under favorable conditions

for growth often show a great part of the body tissue

dead, although the margins show green and active cell

groups. These marginal cells develop into growths in

every way similar to primary prothallia. In time they

ttay be entirely separated through the death and decay
01 the older tissue and then continue their life and
growth as independent plants. That this becomes an

important factor in increasing the number of plants as

well as in continuing their growth is shown by the fact

that more than a dozen such proliferations have been
f°und on a single prothallium. In the Pellaeas the

development of proliferations is chiefly brought about
through the activity of more or less completely isolated

groups of cells scattered at random through the bodies
°f

p
rothallia that have shown injury at the end of

Periods of desiccation. Only occasionally are these

passes marginal except such as are located in the apical
sinus. The group of eight or ten cells may appear green
and active in the central part of a prothallium that is
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otherwise dead. These cells may produce a projection

extending directly from the surface of the old pro-

thallium. This projection will develop as a normal

prothallium or it may branch repeatedly, each branch

developing as a normal prothallium.

Somewhat closely related to the vegetative propaga-

tion just described is the development of apogamous

embryos by some of these ferns. As far as the writer's

studies have shown the two species of Pellaea mentioned

produced sporophytes apogamously only. Normal arche-

gonia have not been found although antheridia were

formed quite regularly. Apogamous embryos were

formed freely from living tissue near the apical sinus or

from other marginal masses of cells. It is not unusual

to find two or more such embryos on one prothallium.

In Asplenium platyneuran there has been found an

extreme sensitiveness to variations in light intensity

which also leads to the production of various prolifera-

tion and subsequent vegetative propagation. With a

slight reduction in light intensity these prothallia will

produce greatly elongated cells, several such cells appear-

ing on the margin of an individual prothallium. AN its

a slight increase in light intensity through a period of

two or three days, each of these elongated cells will pro-

duce at its tip a group of cells resembling in every way a

normal young prothallium. In due time, as a matter of

fact, these groups do develop into normal prothallia.

Alternating periods of bright days and dull days may

thus produce from a single spore several independent

plants.

There is always a question as to the relation between

siich laboratory experiments and the conditions found ua

nature. The following data may show that the results

of the experimental work in this ease are closely paral-

leled by actual findings in the field.
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Prothallia of Asplenium platyneuron and of Campto-
sorus rhizoplujllus have been found growing in the field

m spring and summer, the former on soil in exposed

locations, the latter protected by the mats of moss where
this fern is commonly found growing. The size and con-

dition of these prothallia indicated clearly that they had
grown through one full summer season at least, and that

they had lived through the following winter. Mature

prothallia of Cheilanthes were found in abundance on

exposed soil in such condition as to indicate without

doubt that they had lived through at least one full sum-

mer and the succeeding winter. These old prothallia

found in the field showed in many cases the prolifera-

tions and other peculiar vegetative growth which had

previously been found in controlled cultures. There can

be but little doubt as to the importance of the combina-

tion of the ability to survive desiccation and extreme

temperature changes together with the unusual capacity

for vegetative propagation in the preservation of these

species of ferns.

One very striking feature of Cheilanthes gractUima

should be mentioned in this connection. The pinnules

of this fern are covered with a dense tomentum below.

and when dry their margins are rolled inward, fonnin
a compact, nearly cylindrical body. This is the normal

summer condition and appearance of fronds that have

matured in the spring. If such fronds are placed in a

moist chamber, the pinnule margins unroll, and spores

are scattered in abundance. The fronds may be allowed
ro become alternately dry and moist several times in suc-

cession with the scattering of spores with each new
moistening. That this fits into the conditions under
Wn"h the plants grow is shown clearly by close field

" ,,M ivation. The spores are matured in April or .May.

if
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The fronds became dry and remain so through the

summer. With the coming of fall rains they relax and

the spores are scattered. The alternating damp and dry

days of October furnish ideal conditions for the scatter-

ing of spores and for the growth of prothallia.

It seems very probable that careful study of the de-

velopment of other ferns growing in areas where extreme

drought prevails through at least a part of the year will

show many other species with adaptive features similar

to those noted above.

This material, in practically its present form, was pre-

sented at the summer meeting of the Ecological Society

of America at Eugene, Oregon, June 20, 1930. A list

of titles of previous publications is given for the benefit

of such as may care to know more details of the work.

Goebel, D. Organography of Plants, English edition. 1900-

1905.

Campbell, D. H. Eesistance of Drought by Liverworts. Torreya,

4: 81-86. 1904.

Pickett, F. L. Eesistance of the Prothallia of Camptosorus

rhizophyllus to Desiccation. Bulletin of the Torrey Botanical

Club, 40: 641-645. Nov., 1913.

Pickett, F. L. The Development of the Prothallium of Campto-

sorus rhizophyllus. The Botanical Gazette, 57: 228-238. 1914.

Pickett, F. L. Notes on the Survival of Extreme Drought by

Certain Mosses. The Bryologist, 17: 94-94. Nov., 1914.

Pickett, F. L. Some Ecological Adaptations of Certain Fern

Prothallia

—

Camptosorus rhizophyllus Link, Asplenium platy-

neuron Oakes. American Journal of Botany, 1: 477-498.

Nov., 1914.

Pickett, F. L. An Ecological Study of Cheilanthes gracillima.

Bulletin of the Torrey Botanical Club, 50 : 329-338. Oct., 1923.

Pickett, F. L., and Manuel, Mildred E. Development of the

Prothallium and Apogamous Embryo in Pellaea glabella Mett

Bulletin of the Torrey Botanical Club, 53 : 1-6. Jan., 1926.

Pickett, F. L., and Manuel, Mildred E. An Ecological Study

of Certain Ferns: Pellaea atropvrpurea (L.) Link and P. 9^a '
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bella Mett. Bulletin of the Torrey Botanical Club, 53: 1-6.

Jan., 1926.

Pickett, F. L., and Thayer, Lewis A. The Gametophytic De-

velopment of Certain Ferns: Polypodium vulgare L. var. occi-

dental Hook, and Pellaea densa (Brack.) Hook. Bulletin of the

Torrey Botanical Club, 54: 249-255. Mar., 1927.

The State College of "Washington,

Pullman, Wash.

Notes on a New Jersey Fern Garden—II.

AV. Herbert Dole

Pellaea atropurpurea

Purple Cliff Brake suggests to me the limestone ridges

of northwestern New Jersey. On a fern hunting expe-

dition in 1928 to the vicinity of Newton this cliff brake

was found in considerable abundance. Walking fern

was plentiful in places and rue-spleenwort not uncom-

mon, but I was chiefly interested in the cliff brake as

the others were already in my garden and there was a

little limestone cliff, or rather part limestone, waiting

for new tenants.

Rue Spleenwort

(

Asplenium Ruta-mumria) was found

the year before on rock ledges near Cranberry Lake

The ledges were not limestone and the plants were all

small, hardly over an inch in length. A few were

brought home and planted on the miniature cliff; they

are still growing but are no larger than when found.

Near Newton Ruta-muraria was found on limestone

rocks, often in company with Purple Cliff Brake and

Maidenhair Spleenwort and perhaps all three would be

crowding each other for the same foothold. In one tiny

crevice was found three little from Is. one of each kind,

crowded together. The group was carefully lifted and



58 American Fern Journal

replanted on my miniature cliff in the garden, where

they were permitted to continue their struggle. Now,

two years later, Pellaea atropurpurea seems to have won

the contest ; this year it sent up a tall, slim fertile frond

as sign of victory. Buta-mumria has disappeared and

Aspienwm Trichoma nes, exhausted, was able to hold up

only two dwarfed fronds.

Several small plants of purple cliff brake were trans-

ferred to the home garden ; these have increased in size

and number of fronds including tall fertile fronds.

Numerous sporelings have appeared on or below my
limestone cliff; some of them may be seen in the illus-

tration. These are being watched to see how they de-

velop. One, at least, is Maidenhair Spleenwort, others

may be Lady or Marginal Shield fern.

In the construction of my limestone "cliff" I made

use of a few pieces of limestone that I had obtained, but

not having enough, I made a substitute—hard coal cin-

ders crushed and mixed with sand and lime and a little

cement to give strength; this aggregate was thoroughly

mixed, with water added, and was cast into irregular

slabs three or four inches thick.

For soil to pack between the layers of stone ordinary

leafmold was used, but to overcome its probable acidity

it was first put into a pail and lime water was poured

over it from another pail of hydrated lime and water,

after the lime had settled. This leafmold, when par-

tially dry, was mixed with sand and limestone chips and

was packed into the crevices as the pieces of stone were

set in place.

Moss, brought from the woods, is very useful in a rock

garden to pack into all cracks and surface voids. Some-

times the moss will grow and add to the attractiveness of

the stones, giving an appearance of age to the rock

ledges.
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AVOODWARDIA AREOLATA

Woodwardiu areolata recalls a fern-hunting expedi-

tion to the marshy woods south of Matawan, New Jer-

sey, in 1928. The trip was made primarily in search of

climbing fern, Lygodium palmatum. We were not suc-

cessful in finding the Lygodium that day, but later it

was found in great abundance farther north, only a

short distance from New Brunswick, and on another

trip we found it fairly plentiful in an area of several

acres about three miles north of Indian Springs, New

Jersey. It is to be hoped that the forest fires in that

region during the summer of 1930 did not wipe out this

fern station.

Woodwardia areolata was found growing in marshy

woods along a sluggish stream and nearby on the sandy

banks we found scattered specimens of Dryopteris siniu-

lata (at right in illustration).

Plants of both these ferns were brought home and

transplanted in my miniature bog garden. Both have

become well established and the clumps have increased

in size. In fact, areolata is inclined to travel 1 and must

be kept within bounds. It is a handsome fern anu

makes an attractive addition to the fern garden. Like

Lygodium, it is at its best in late summer and early fan;

at the end of October this year (1930), after several light

frosts, it was still in perfect condition, the dark-stemmed

fertile fronds standing well above the sterile fronds

Early in November a heavier frost caused the sterile

fronds to wither, but the fertile fronds remained stand-

ing apparently untouched.

The "bog" garden is at the lowest end of the fern

garden. An irregularly shaped hole, about eight fee

long and five feet wide, was dug out about two feet deep

iSee Mr. Pugsley's article in this Journal 19: 88-91.—Ed.
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and was filled, first with a layer of small stones, then

about six inches of decayed leaves and compost, and

above that a mixture of sand, loam, humus and some peat

moss. The upper two or three inches was mostly acid

wood-mold, a little sand and peat moss, and some sphag-

num moss. From time to time, when I have had an

opportunity to gather fibrous acid soil from oak woods

or cinnamon fern swamps, some of it has been scattered

over the surface.

During: wet weather the "bosr" srets enough water- -

from surface drainage, but during dry spells water is

supplied through a hose. A tile drain a few inches

below the surface prevents the water from rising so high

as to flood the bog.

Besides the ferns mentioned above

—

Lygodium pal-

matnm, Dryopteris simulata and Woodwardia areolata

—there is a royal fern and Woodwardia virginica. The

latter is even more of a wanderer than areolata, and is

inclined to crowd in among other plants and ferns where

it is not wanted. This specimen has been reset several

times
;
just at present it is trying to force its way among

the cardinal flower.

Other plants are being tried in the bog garden; the

above-mentioned clump of Lobelia cardinalis is espe-

cially vigorous. Parnassia caroliniana and Arethusd

bulbosa have bloomed several times. Cypripediuw

spectabile, Pyxie ("flowering moss"), a sundew and

Iris verna have all bloomed, but may not yet be fully
m

established.

West Orange, N. J.
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Woodwardia areolata.—Photograph taken Nov. 2, 1930, after

a frost severe enough to kill fronds of most ferns.
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A List of Tennessee Ferns

"W. A. Anderson, Jr.

(Continued from p. 20)

Adiantum pedatum L.

Tipton's Sugar Cove, Cades Cove, Blount County, June 14,

1928, Anderson, 984.

Near Greystone, Greene County, June 24, 1928, Anderson and

Jennison, 1143.

Roaring Fork, Gatlinburg, Sevier County, June 10, 1928, Ander-

son, 950.

Near Knoxville, May, 1898, Ruth.

Tullahooma, Coffee County, , 1867, Gattinger.

Nashville, , Gattinger.

Triune, Williamson County, June, 1892, Bain.

Erin, Houston County, May 24, 1920, Palmer, 17,607.

Adiantum Capillus-Veneris L.

The southern maidenhair has been found at several

places in the Cumberland Mountains and on Lookout

Mountain, but in no other parts of the state. It is a

fern I have never collected, though I have seen fresh

specimens brought in by other people.

Lookout Mountain, Hamilton County, Sept., 1875, Curtiss, 3709.

Jonas Bluff, Lookout Mountain, May 3, 1906, Fuller.

Near Jasper, Sequatchee Valley, July, 1892, Middleton.

Pteridium latiusculum (Desv.) Hieron., var.

pseudocaudatum (Clute) Maxon

Pteris aquilina L. var. pseudocaudata Clute

In the "Ferns of Tennessee " I listed Pteridium lathi-

senium and illustrated it with a drawing of P. latiuscii-

lum var. pseudocaudatum. This variety is the common

form in Kentucky and Tennessee, and I confused it with

the species, which I did not know at that time. Upon

comparing with Gray Herbarium material I find all my
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collection belongs to the variety, so assume that the mate-

rial in the Tennessee herbarium is all the same.

Cold Springs Knob, Greene County, June 23, 1928, Anderson

and Jennison, 1139.

Pinnacle Mountain near Greenbrier, Sevier County, Oct. 9, 1927

Anderson, 690.

Near Abram's Falls, Cades Cove, Blount County, June 15, 1928

Anderson, 1011.

Sunshine, (Kinzel Springs), Blount County, May 2, 1926, Jen

nison and Galyon.

Craggie Hope, Cheatham County, Aug. 20, 1922, Svenson, 342

Along Duck River, Humphreys County, Sept. 1, 1928, Anderson

1051.

Henderson, Chester County, and Jackson, Madison County, 1893

Bain.

POLYPODIUM VIRGIXIANUM L.

Syn. P. vulgare of authors, not L.

Plentiful in the Great Smoky Mountains.

Tipton >s Sugar Cove, Cades Cove, Blount County, June 14, 1928,

Anderson, 988.

Roaring Fork, Gatlinburg, Sevier County, June 10, 1928, Ander-

son, 959.

Mt. Le Conte, Gatlinburg, Sevier County, May 20, 1926, W. L.

Galyon.

Lookout Mountain, Hamilton County, H. W. Bavenel.

Lemon's Gap, Cocke County, Aug. 7, 1892, Ruth, 518.

White Cliff Springs, Monroe County, June 29, 1890, Scribner.

Wolf Creek, Cocke County, May 13, 1893, Kearney.
Cave Spring, Hamilton County, 1850, Gattinger.
Whiteside, Marion County, Mrs. Bennett (Gattinger >s collec-

tion).

Bird Preserve, Knoxville, May 25, 1926, W. L. Galyon.

POLYPODIUM POLYPODIOIDES (L.) Watt

Syn. p, incanum Sw.
In Tennessee the gray polypody grows either on rocks

or trees. I have seen it near Knoxville on the same rock
Wltn Pellaea atropurpurea and Asplenium cryptolepis
and also growing high on a tree in the same locality.
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w
County, Apr. 22, 1928, Anderson, 762.

Knoxville, Mar. 7, 1893, Kearney.

Carter County, Aug. 7, 1891, E. E. Gayle.

On tree trunk, base of bluffs, Kingston Springs, Cheatham

County, Aug. 20, 1922, Svenson, 267.

On Juniperus virginiana, cedar glades, Lavergne, Kutherford

County, Aug. 5, 1922, Svenson, 189.

Jackson, Madison County, April, , Bain.

Hollow Rock, Carroll County, Gattinger.

On Quercus Phellos in swamp, Hollow Rock Junction, (now

Bruceton), Carroll County, Aug. 27, 1922, Svenson, 437.

Lygodium palmatum (Bernh.) Sw.

On the Cumberland plateau, the climbing fern is

locally abundant. There is one station in the Smokies,

at Mr. Whittle's summer cottage, part of the way up

Mt. Le Conte. The stations in Monroe County are in

the Alleghany range also.

White Cliff Springs, Monroe County, July 5, 1890, Scribner.

Buckeye Station, Monroe County, Aug., 1891, P. L. Cobb.

Burnt-over ground along creek, 7 miles from Eockwood, Roane

Jennison

An
Sandy soil along creek west of Daysville, Cumberland County,

July 14, 1929, Anderson, Jennison and Hesler, 1388.

Piney Falls, Rhea County, Mrs. Bennett (Gattinger ?
s collection).

Osmunda regalis L. var. spectabilis (Willd.) Gray

Syn. Osmunda regalis of Am. authors in part.

White Cliff Springs, Monroe County, June 29, 1890, Scribner.

Fountain City, Knox County, Aug. 29, 1891, Kearney.

Swampy place on Cumberland Plateau, 5 miles from Eockwood,

Roane County, May 22, 1929, Anderson and Jennison, 1268.

Tullahooma, Coffee County, Aug., 1867, Gattinger.

Jackson, Madison County, May 10, 189-, Bain.

Osmunda Claytoniana L.

Near top of Cades Cove Mountain, (2300 ft.), Cades Cove,

Blount County, May 1, 1929, Anderson and Hesler, 1196.
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Roaring Fork, Gatlinburg, Sevier County (sterile), June 10,

1928, Anderson, 938.

Near top of mountain, Greystone, Greene County, June 24,

1928, Anderson and Jennison, 1065.

Lemon's Gap, Cocke County, May 19, 1893, Kearney.

OSMUNDA CINNAMOMEA L.

State line ridge, Gregory's Bald, Cades Cove, Blount County,

July 6, 1929, Anderson, 1381.

Foot of Gregory's Bald, Cades Cove, Blount County, June 14,

1928, Anderson, 975.

Top of Cades Cove Mountain, Cades Cove, Blount County, May
20, 1928, Anderson, 909.

Pinnacle Mountain, near Greenbrier, Sevier County, Oct. 9, 1927,

Anderson, 691.

State line ridge above Greystone, Greene County, June 23, 1928,

Anderson and Jennison, 1148.

Whiteside, Marion County, July 7, 1867, Gattinger.

Walden's Ridge, Mrs. Bennett (Gattinger 's collection).

Lee's Spring, Grainger County, May 17, 1927, R. G. Henderson.

Bethel, McNairy County, May , Bain.

AZOLLA CAROLINIANA "VVilld.

Bradley County, 1856, Gattinger.

Ophioglossum vulgatum L.

In the University of Tennessee Herbarium are three

sheets of Ophioglossum labeled "0. vulgatum." As I

was not very familiar with this genus, I accepted these

at their face value without critical examination as to the

species. Two of the sheets have since been found to be

0- Engelmanni at least in part. I have never collected

a»y adder's tongue ferns in Tennessee.

Forked Deer Bottoms, Haywood County, June 12, 1893, Bain.

Ophioglossum Engelmanni Prantl

In the Fern Bulletin (1898) Mrs. Britton mentions

°- Engelmanni as occurring in Tennessee. Two sheets
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of Tennessee specimens were found in the Gray Her-

barium, and inquiries made at the New York Botanical

Garden and at the University of Tennessee concerning

specimens in those herbaria. Dr. Jennison, of the Uni-

versity of Tennessee, after critically examining the speci-

ments there labeled 0. vulgatum, reports that one of

Gattinger 's without locality but from Cedar Glades, and

one from Lavergne, May 16, 1882, are O. Engelmanni at

least in part. Dr. Rydberg writes that there are three

specimens in the herbarium of the New York Botanical

Garden of which twro are Gattinger's, one without local-

ity and one, collected May, 1882, of which he could not

make out the locality. In the Gray Herbarium is a sheet

labeled 0. vulgatiim Cedar Glades, Lavergne, May 16,

1882, by Gattinger and annotated in Mrs. Britton's hand-

writing, "This is also 0. Engelmanni Prantl and adds a

new state to its range." All these specimens undoubt-

edly represent two collections by Gattinger, one without

date and one May 16, 1882. They both were from

Lavergne, as "cedar glades" in Gattinger's collection

always refers to that locality.

Cedar Glades, , Gattinger.

Lavergne, Rutherford County, May 16, 1882, Gattinger.

Cedar Glades near Lavergne, May 17, 1923, Harper.

Open woods near Knoxville, Aug. 7, 1900, Ruth, 570.

Botrychium dissectum Spreng.

Syn. B. obliquum Muhl. var. dissectum (Spreng.)

Clute.

B. dissectum grows in great profusion around Mr.

Whittle's summer cottage part of the way up Le Conte.

It is there associated with B. dissectum Spreng. var.

obliquum (Muhl.) Clute.

Whittle's place, Gatlinburg, Sevier County, Oct. 20, 1928, An-

derson, Hesler and Jennison, 1032.

Smoky Mountains, 1898, J. H. Ferriss.
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Botrychium dissectum Spreng. var. OBLIQUUM

(Muhl.) Clute

Syn. B. obliquum Muhl.

About two miles above Mr. "Whittle's place on Le

Conte, there is another station where B. dissectum var.

obliquum occurs. This one is in the Le Conte Creek

ravine. The plants grow to huge size, several times as

large as those farther down the montain.

Whittle's place, Gatlinburg, Sevier County, Oct. 20, 1928, Ander-

son, Hesler and Jennison, 1033.

Le Conte, below falls, Gatlinburg, Sevier County, (a huge speci-

men, resembles B. silaifolium), Oct. 12, 1928, Anderson, 1122.

Trail to Abram's Falls, Cades Cove, Blount County, Sept. 30,

1928, Anderson, 1133.

Near Knoxville, E. S. Eeynolds, Ehodora XIII: 14.

Hollow Rock Junction, (now Bruceton), Carroll County, Aug.

27, 1922, Svenson, 385.

Near McMinnville, Warren County, Rev. Robt. Gray.

Madison and Chester Counties, Aug. and Sept., 1892, Bain.

Glendale, Maury County, Sept. 7, 1867, Gattinger.

Botrychium virginianum (L.) S\v.

Near top of ridge, Gregory's Bald, Cades Cove, Blount County,

June 14, 1928, Anderson, 978.

Trail to Abram's Falls, Cades Cove, June 15, 1928, Anderson,

994.

Knoxville, July 27, 1899, Ruth, 563.

Love's Creek, Knoxville, Apr., 1927, V. L. Galyon.

Cave Spring, Hamilton County, , 1859, Gattinger.

Nashville, July, 1867, Gattinger.
Joelton, Davidson County, July 16, 1922, Svenson, 86.

Hollow Rock Junction, (now Bruceton), Carroll County, Aug.

27, 1922, Svenson, 386.

Jackson, Madison County, , 1892, Bain.

Anderson, W. A., Jr.
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Since this paper was in type and after two parts of

it had been published, Trichomanes Petersii Gray ha

been found in Tennessee by members of the Department

of Botany, University of Tennessee. A note by Mr.

Aaron J. Sharp on the discovery of this rare fern ap-

pears on page 75 of this issue of the Fern Journal.

Trichomanes Petersii Gray

Tremont, Blount County, at about 1,500 feet altitude, April 11,

Jennison

Cambridge, Mass.

A Glimpse of Iceland

Harold Goddard Rugg

Two days only for the interesting island of Iceland

gave little opportunity for botanizing there. Yet in that

brief time I saw a good deal of the country outside

Reykjavik, the capital. First, let me tell you that Ice-

Jand is larger than Ireland, or than our own state of

Kentucky. Although the Gulf tempers the climate near

Reykjavik, so that last winter there were only three or

four dayS of skating, nevertheless about one tenth of the

Island is covered perpetually by snow or ice. Consider-

ing the size of Iceland, the flora is rather limited. Only

sixteen varieties and forms of ferns are found. As the

lls
* is small I will give it.

Ophioglossum vulgatum L. var. polypitylhim A. Br.

Botrychwm hrnaria (L.) Sw.
Botrychium lanceolatum (Gmel.) Angstr.

Cystopteris fragilis (L.) Bernh.
Woodsia ilvensis (L.) E. Br.
Dryopteris filix-mas (L.) Sehott
Vryopteris ftHz-mas f. subintegrum Doll.

Vryopteris dilatata (Hoffni.) Gray
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Dryopteris lonchitis (L.) Ktze.

Dryopteris pulcheUa (Salisb.) Hayek.

Dryopteris phegopteris (L.) Bailing.

Athyrium filix-femina (L.) Eth.

Athyrium alpestre (Hoppe) Byl.

Polypodium vulgare L.

Blechnum spicant (L.) With.

Blechnum spicant var. fallax Lge.

This is the nomenclature which appears in Steffans-

son's "Flora Islands
77
published in Copenhagen in 1924.

At Thingvellir, about thirty miles from Reykjavik (the

scene of the first Icelandic Parliament in 900), I hunted

for ferns late in the evening. During the latter half of

June, and all of July and August there is continuous

daylight for the twenty-four hours of the day. Although

I was rewarded with many flowering plants, the real

heather (Call una), forget-me-nots, wild thyme, thrift

(Armerm vulgaris) and others, I found only one fern,

Cystopter is fragilis (L.) Bernh, and only one plant

of that.

My second day, with a party of Appalachians, I

climbed Mt. Esja—2,500 feet in height—a mountain

several miles distant from Reykjavik. Along the auto-

mobile highway I looked for ferns, but not a single one

did I see. In many places the ground was covered with

lava. In fact, one twelfth of the entire island is so cov-
-

ered. I might say here that in the two days I saw no

trees of any sort. There are a few groves, so called, of

stunted birches in two or three sections of the island,

but that is all. On the grassy slopes near the foot of

Esja I was rewarded with several plants of Botrychiiim

lunaria (L.) Sw. and on the ledges near the top of the

mountain a single plant of Cystopteris fragilis (L.)

Bernh. Apparently Iceland is not a fern lover s

paradise.



A Glimpse of Iceland 73

Then on to the North Cape—a huge rocky promontory
rising 1,000 feet sheer above the sea. In only one place

is ascent possible. Here a tiny rivulet falls down over

the rocks. On either side of this is a narrow stretch of

vegetation. In other places the rocks are bleak and
barren of vegetation for the most part, except lichens.

Along the stream or by the path near by I discovered

:

Cystopteris fragilis (L.) Bernh.

Athyrhtm alpestre (Hoppe) Eyl.

Bryopteris lonchitis (L.) Ktze.

Phegopteris dryopteris (L.) Fee
Phegopteris polypodioides Fee

With the ferns were dwarf willows, wild geranium,

grass of Parnassus, a beautiful light pink dianthus,

trollius, btmchberry, Silene acaidis, and buttercups.

In other sections of Norway I found an abundance of

Athyrium filix-femina (L.) Rth., also Dryopteris filix-

nias (L.) Schott, and in the mountains above Bergen,

Blecknum spicani (L.) "With,

trees.

At Innsbruck in the Austrian Tyrol, there was con-

tinuous rain so that I could not get up in the mountains
for botanizing. At Freiburg in Germany I had the same

experience except that one day I did go out in the pour-

ing rain on the Feldburg and found magnificent speci-

mens of Athyrium alpestre (Hoppe) Ryl.. one of the

handsomest ferns I have ever seen. Motoring from

Oberammergau to Munich I stopped a moment at the

Castle of Neuschwanstein. Going up through the woods
to the Castle I found Thelypteris Robertiana (Hoffm.)

Slosson in abundance, many of the fronds of which were

twice as large as our common oak fern. On damp stone

walls Asplcnium viride Huds. was common.

Hanover, N. H.
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Recent Fern Literature

China is to be congratulated on the excellence of some

of the botanical work that is now being vigorously

prosecuted in several local institutions, for modern

botanical work in China, as to Chinese institutions, dates
i

back only about ten years. This recently issued volume
*

on Chinese ferns1
is an excellent example of modern

Chinese printing as to format, typography, presentation

of data, and illustrations. It was issued under the joint

auspices of the Metropolitan Museum of Natural His-

tory, Nanking, and the Fan Memorial Institute of

Biology, Peiping. It is large quarto in size, and contains

the descriptions in both English and Chinese, with very

excellent plates, of 51 species of Chinese ferns. Most

of these have not previously been illustrated, and some

of them were actually described for the first time in

1929. The figures cover macroscopic and some micro-

scopic characters, and are unusually good. This volume,

dedicated to Dr. Carl Christensen, should be in every

fern lover 's library, and is almost indispensible to those

interested in the identification of Chinese ferns.—E. D.

Merrill, New York Botanical Garden.

"History of the Ferns of Chile " (Historia de los

Helechos chilenos). Revista Universitaria, Vol. 15, Oc-

tober, 1930. By Gualterio Looser.

In 1906, the writer of this review began technical fern

study with a reference to the work of a Spanish botanist,

Cavanilles, and specifically to his description of the trop-

ical fern genus Antrophyum. The present paper con-

tains a review of the literature dealing with the ferns of

Chile including both local writers, such as R. A. and

i Hu, H. H., and Ching, E. C. Ieones filicum sinicarum. Fasc.

1 : 1-102. PL 1-50. 1930.
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Frederico Philippi, Reiche, etc.,—and various Euro-

peans, including Skottsberg, Presl, Bertero, and otliers.

The brief lists of ferns included in tins review are

familiar for most of their genera, but naturally not for

the species, only the omnipresent Cystopteris fragilis

being represented. In a footnote, reference is made to

a Fern Journal article, "The Ferns of Central Chile,"

published in the second number of 1930.

Injurious Fungus Parasite of Equisetum.—During

the past year a fungus disease of Equisetum praealtum

Raf. has become very severe around Columbus, Ohio.

The fungus is one of the Discomycetae, Stamnaria arneri-

cana Massee & Morgan. This species was originally de-

scribed from Preston, Ohio. It differs from the Euro-

pean Stamnaria equiseti in having much larger asci and

spores. It forms large patches more especially on the

lower internodes and these spread until the stem is so

much injured that the shoot dies. The little cups break

out in more or less longitudinal rows and when fresh

have a yellowish orange color, giving very much the ap-

pearance of an ordinary rust. The cups are too small

to be distinguished by the naked eye. Some parts of a

large patch of Equisetum near Columbus have nearly

every stalk infected, with a large percentage of them

dead.

—

John H. Schaffner, Columbus, Ohio.

Trichomanes Petersii A. Gray in Tennessee.—On

Saturday and Sundav, April 11 and 12, 1031. the

^moky Mountains Hiking Club of Knoxville made a trip

to Thunderhead Mountain in the Great Smokies via

Townsend and Tremont, Tennessee. Making what

Proved to be a fortunate decision, Dr. H. M. Jennisoa,

Mr. Harlow Bishop and the writer started some hours



76 American Fern Journal

in advance of the Club group in order to make some

botanical collections. While searching for mosses in the

moist ravines along the middle prong of the Little River

above Townsend, the writer found on the faces of sand-

stone boulders and ledges overhanging a small brook, a

growth which at first appeared to be a thin thalloid

liverwort. Closer examination of the plants with a

hand-lens revealed fronds with veins and terminal sori.

A short pause for searching the memory was followed

by whoops of joy, when the plants were recognized as

the rare Trichomanes Petersii A. Gray. Comparison of

the collection with material from Alabama on file in the

herbarium of the University of Tennessee confirmed the

determination. This fern may now be recorded from

near Tremont, Blount County, Tennessee, which is the

seventh known station 1 for the United States. We are

happy to report that the new station is within the bounds

of the Great Smoky Mountains National Park and under

the supervision and control of the National Parks Ser-

vice.

—

Aaron J. Sharp, University of Tennessee, Knox-

ville, Tennessee.

Fern lovers may be interested to know that two fine

specimens of Holly Fern (Cyrtomium falcatum) are

growing in an old well at Cromwell, Connecticut. The

spores must have blown in there from a plant a short

distance away. They have survived two winters and at

present writing (April, 1931) are in fine condition.

Florence C. Hubbard, Cromwell, Conn.

* Graves, E. W. The Fern Flora of Alabama. American Fern

Journal 10: 65-82. 1920.
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American Fern Society

Report of the President for 1930

Aside from the general excellence of the Journal for

1930, to which as usual we are indebted mainly to the

enterprise of our Editors, the Society is to be congratu-

lated on its decided progress in library matters. Mem-
bers are referred particularly to Dr. Benedict's 15-page

article entitled, ''Fern Books to Lend," in the first num-
ber of the Journal for 1931, which presents a list of

titles of fern books and pamphlets belonging to the Fern
Society, a list of similar publications belonging to the

Brooklyn Botanic Garden, the text of the agreement be-

tween the Society and the Garden relating to "deposits

and loans," and an explanation of the method and terms

under which these publications may be lent for the bene-

fit of the Society's members. This plan, which had been

considered informally for some time previously, was

mentioned briefly in my report for 1928 as having been

authorized by the Council. The agreement was signed

April 21, 1930, and actually became effective last Sep-

tember, on the receipt of the Society's publications by
the Librarian of the Brooklyn Botanic Garden. The

arrangement thus made bids fair to be a great success.

Certainly it is capable of much benefit to the members.

Its usefulness will, of course, be greatly increased with

the growth of the Library, and to this end the Council

« allotting extra funds for the purchase of Eaton's

"Ferns of Xorth America" and other standard work-.

-Members can assist very materially also by donating

own
fem books and such miscellaneous papers as they may
haPpen to have in duplicate. With a little consistent

effort a fair reference library can thus be built up, as

Pointed out very effectively by Dr. Benedict, through

*hose personal effort the whole plan has taken form.
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As to the Journal, present plans look to the publica-
a

tion of nearly as many pages in 1931 as in 1930, the high-

water mark thus far. The Council is squarely behind

the Editors in their effort to extend and otherwise to im-

prove the Journal, and urges all members to take ad-

vantage of the opportunity of publication there pre-

sented. Numerous short articles—the more the better

are just as welcome as ever.

William R. Maxon, President

Report of the Editors for 1930

The Editors take pride in reporting for 1930. It was

the Journal's twentieth year—a definite milestone; in

honor of the anniversary, an effort was made to produce

the best volume yet. Letters inviting contributions were

sent to promising members, especially foreign ones; a

good proportion of them responded generously. As a

result, we were able to publish 164. pages, by about 25

different authors, from eleven states and five foreign

countries, and eleven illustrations. The articles, exclu-

sive of those about different parts of North America,

related to New Zealand, eastern Asia, Chile, Great

Britain and various tropical regions, and included re-

visions of two small genera, Onychium and Cyrtomium.

Altogether, the volume was, we believe, not only the

largest, but the most comprehensive we have yet had.

This happy result was due to the cordial cooperation

of our contributors ; they have our sincerest thanks.

A complete survey of the twenty volumes will show

a total of more than 2800 pages. If we may judge by

the response to sample copies, the Fern Jouknal is its

own best advertisement. A considerable proportion ot

those to whom sample copies are sent join the Fern

Society. Recently some effort has been made to extend

knowledge of the fact that there are a Fern Society and
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a Journal by means of exchange advertisements in

additional publications. One such, in the educational

journal, '

' School Science and Mathematics, '

' has already
incited a considerable number of requests for samples.

If the additional emphasis on the Fern Society Li-

brary and the opportunities for borrowing from the

larger collection of the Brooklyn Botanic Garden Li-

brary may be considered as a phase of editorial work,

attention may be drawn to the list of publications avail-

able in Vol. 21, no. 1, and to several additional titles

which have been added to the Fern Society Library
since that list was published and are recorded elsewhere

in this number. The value of this loan arrangement for

Fern Society members is obvious. The Editors hope
that full use will be made of it and that this use will re-

sult in more articles for the Journal.

R. C. Benedict,

E. J. Winslow,

C. A. \Veatiierby,

Editors

Dr- Georges Poirault, well-known for his intensive

study on the propagation of ferns, has written that his

collection has suffered much damage by unfavorable cli-

matic conditions. In order to reconstruct this impor-
tant collection he desires to have spores of any American
species. ^Members of the society who have or can collect

sueh spores during the coming season will be doing a

6*eat service to science by sending them to Dr. Georges
poirault, Villa Thuret, Cap d'Antibes, France.—Car-
lotta C. Hall.

D r. Paul Kestner, Chailly Village, Lausanne, Switzer-

.

aml
- w°uld like to obtain spores of the following species,

111 addition to those listed in the preceding number of
th e Journal.
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Woodsia Cathcartiana
' Cryptogramma acrostichoides

iC oregana •
ii densa

Dryopteris fragrans

The following items have been added to the Society

library by purchase

:

Britten, James. European ferns.

Clute, W. N. The fern allies.

Clute, W. N. Our ferns in their haunts.

North American Flora, vol. 16, pt. 1.

Shreve, Forrest. Jamaican Hymenophyllaeeae.

Underwood, L. M. Our native ferns.

Waters, C. E. Ferns.

Mr. C. M. Litch has generously presented to the

library an additional copy of Britten's "European

Ferns." The cordial thanks of the Society are extended

to him.

The Editors wish to thank Dr. Maxon for his gift of

35 copies of early numbers of the Journal ; and Messrs.

R. A. Ware and E. H. Clarkson for similar gifts.

We are again indebted to Mr. W. H. Dole for defray-

ing the cost of the attractive illustrations which accom-

pany his article ; and again he has our best thanks.

New members

:

Boss, Miss Marjorie Ruth, 422 Eddy St., Ithaca, N. Y.

Webster, Mrs. Hollis. 1960* Massachusetts Ave.. Lexingfc

Changes of address

:

Demaree, Delzie, Room 416B Botany, Stanford University, Cal.

uke

Whit

Wilcox, Miss Alice W., 750 North Chester Ave., Pasadena, Cal.
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Some of the Pteridophytes of North Carolina

and Their Distribution

H. L. Blomquist

The state of North Carolina embraces a region of

peculiar fascination to the botanist, especially if he is

floristically inclined and interested in observing and
studying plants in their native homes. The flora of the

state is rich in variety, due largely to its latitude and
varied topographical features which include a seacoast

at one end, a mountainous region at the other, and a

broad area of foothills of varying altitudes between. A
correspondence in the distribution of some of the species

which make up the flora and fauna of North Carolina

with these three main physiographical regions has led to

a division of the state into three biological or life zones.

These are, the eastern or Atlantic coastal plain, the

middle or piedmont, and the western or the mountain.
From the standpoint of vegetation, although it may be

easy to say that this or that species is found only in this

or that zone, it is difficult to draw sharp lines of separa-

tion between them. This is due to a considerable over-

laPping of species and to the fact that some species are

common to all of them. However, while there may be

0verlaPPing, the proportion of the species which make
UP the composition of the flora varies enough so that the

^ysjognomy of the vegetation is different in the differ-

.

[vo| ltme 21, No. 2 of the Journal, pages 49-80, plates 4-6, v -

'*s°e<l June 20, 1831.]

SI
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ent zones. The flora of the coastal plain is more dis-

tinctive than the other two and is more sharply delimited

from the piedmont than the latter is from the mountain

zone.

While my interest in the plants of North Carolina

since coming here eleven years ago has not been confined

to ferns and fern allies, I have in all my excursions

taken notice of them and included them in my collec-

tions. Since, so far as I know, no recent report has

been made of these plants from this state, I thought it

might be of interest to write down some of the observa-

tions which I have made.

From the standpoint of distribution the club mosses

seem to be the most definite. Lycopodium alopecuroides

and L. carolinianwm are confined to the Atlantic coastal

plain. Besides these, is found on sand ridges Selaginella

acanthonota, a xerophytic form which I have not col-

lected but which has been reported by Wells 1 and others.

In the middle, or piedmont section, the only common

club moss is Lycopodium complanatum or "running

cedar
'

' as it is locally called. Selaginella apus is found

along ditches and in swampy places but it does not seem

to be as abundant here as in the western section. In the

mountain section I have never seen L. complanatum

where it seems to be replaced by the closely related

species L. tristachyum. This is found in rich son.

especially near upland bogs where it is associated witA

L. obsciirum. At higher altitudes, under spruce and

fir, L. lucidulum is quite common and may extend lower

down along the streams. In the southwestern section

of the mountains of North Carolina especially where

more rocky slopes are exposed, the rock Selaginellas are

i Wells, B. W. Plant communities of the coastal plain of North

Carolina and their sueeessional relations. Ecology, Vol. IX, £»

2, April, 1928.
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very common and give a greenish tint to the pale lichen

associations composed mostly of reindeer moss (Cla-

donia). The most common of these is apparently
o. tortipUa. Others reported from this section are

8. sherwoodii and 8. rupestris, 2 neither of which I have
to my knowledge collected.

The first time I ever saw Isoetes (Plate 7) in nature

was in a ditch near Bosnian, in the summer of 1922.

This was identified by Dr. Pfeiffer, of the Boyce Thomp-
son Institute of Plant Research, as I. Engelmannii.

Since then I have found it in great abundance in many
of the artificial lakes of western North Carolina.

The only Equhsetum I have found in the state is

E. praealtum Raf. (E. robust urn). This species grows
in large patches between Durham and Chapel Hill. The
only other place where I have found it is along a road

near the Tuckaseigee Station between Sylva and Glen-

vlUe. Other Equisetums have been reported from the

state but apparently these are rather rare and local.

The Bulb Fern (Cystopteris bulbifera) seems to be

fare in North Carolina as is also the Purple Cliff Brake

{Pellea atropurpurea) . The former I have not found

except in a spring which gushes out of a granite

wall in the Nanthahala Gorge between Bryson City and

Andrews, and the latter was found by one of my stu-

dents, Miss Susan B. Leonard, of Atlanta, Georgia, at

Chimney Rock.
T,*e Climbing Fern (Lygodium palmatum) I have not

collected myself but I have obtained specimens from

Professor E. H. Hall, of the North Carolina College for

y°mm> which he collected at Piedmont Springs, Dan-
berry. Dr Holmes, of the State Department of For-

es ^-.v'. has told me that he has found it near Tucka- igee

2
Eseltine, G. P. Van. The allies of Selaginella rupestris in the

southeastern United States. Contrib. Nat. Herb, Vol. XX, 1917.



84 American Ferx Journal

Falls. Two other ferns collected by Professor Hall,3

which I have not collected, are Asplenwm Buta-muraria

and Ophioglossum vulgatum, both of which were found

near Greensboro.

Of the ferns proper, the coastal plain has very few.

The most common- ones seem to be, the Cinnamon Fern

(Osmunda cinnamomea) , the Ebony Spleenwort (As-

plenuim platyneuron), the Gray Polypody (Polypodium

polypodioides), and the Chain Fern (Woodwardia areo-

lata). The first three, however, occur all over the state.

The Cinnamon Fern is found even on mountain tops and

in some places between the ridges grows in great profu-

sion. The Gray Polypody likewise is distributed from

the coast to the mountains but its habitat varies. In the

eastern part of the state it grows exclusively on trees

while in the western section it is found only on rocks.

In the piedmont section, especially around Durham, it

grows both on trees and rocks. The most common fern

in the piedmont section is the Christmas Fern (Poly-

stichitm acrostichoides) . There is considerable variety

of ferns in this section but the plants are rather scat-

tered and do not develop in such profusion as some of

the same ferns do in the mountainous part of the state.

Besides some of the rarer ferns mentioned above, the

Mountain Spleenwort (Asplenium montanum) seems

also to be confined to the western section. It is quite

abundant in cracks in granite cliffs, especially near

waterfalls. In the mountain section the ferns grow in

many places in great profusion. It is not uncommon to

see the Xew York Fern (Dryopteris noveboracensis), the

Interrupted Fern (Osmunda Claytonmna) , the Lowland

Lady Fern (Athyrium asplenioides) , and the Hay-

s Hall, Earl H. A partial cheek list of the ferns found in the

Mountain Park and Roaring Gap region. Jour. Elisha Mitch?11

Scientific Society, Vol. 46, No. 1, Nov., 1930.
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scented Fern (Dennstaedtia punctilobula) in almost

pure stands. The Hay-scented Fern seems to be espe-
m

cially hardy and is favored by grazing so that in some

upland pastures it is gradually replacing all other

vegetation (Plate 8).

Below is a list of the ferns and fern allies from North

Carolina which I have collected and a few which have

been collected and reported by others recently. After

each name is given the name of the section in which each

is most likely to be found, "Where two sections are given,

the first one is where the fern is found in greater abun-

dance. The ones marked * I have not collected myself.

Ophioglossaceae

*Ophioglossum vulgatum L. Piedmont

Botrych inm virgin ian u

m

(L.) Sw. Piedmont and western

Botrychium dissect u

m

(Spreng.) Torr. Piedmont and western

Botrychium obliquum Muhl. Piedmont and western

OsMUXDACEAE

Osmunda cinnamomea L. General

Osmunda regalis L. Western and piedmont

Osmunda Glaytoniana L. Western and piedmont

SCIIIZAEACEAE

*Lygodium palmatum

(Bernh.) Sw. Western

POLYPODTACEAE

Polypodiurn virginianvm L Piedmont and western

Polypodium polypod ioides

(L.) Watt General
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Pteridium latiusculum var.

pseudocaudatum (Clute)

Maxon
Adiantum pedatum L.

Pellaea atropurpurea

(L.) Link

Cheilanthes lanosa

(Michx.) "Watt

Asplenium Trichomanes L.

Asplenium montanum Willd

Asplenium platyneuron

(L.) Oakes
*Asplenium Ruta-muraria L.

Ath yrium aerostich aides

(Sw.) Diels

Athyrium asplenioides

(Michx.) Desv.

Camptosorus rhizophyUus

(L.) Link

Woodwardia areolata

(L.) Moore

Onoclea sensibilis L.

Polystick ion acrostichoides

(Michx.) Schott

Dryopteris marginalis

(L.) A Gray
Dryopteris hexagonoptera

(Michx.) C. Chr.

Dryopteris noveboracensis

(L.) A. Gray
Dryopteris thehjpteris

(L.) A. Gray

Dryopteris dilatata

(Hoffm.) Gray

Piedmont and western

Western and piedmont

Western

Western and piedmont

Western and piedmont

Western

General

Piedmont

Western

Western

Western and piedmont

Eastern and piedmont

Western

Piedmont and western

Western and piedmont

AVestem and piedmont

Western and piedmont

General

Western
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Dryopteris intermedia

(Muhl.) Gray
Dryopteris cristata

(L.) A. Gray
Dennstaedtia punctilobula

(Michx.) Moore
Cyatopteris frag His

(L.) Bernh.

Cystopteris bulbifera

(L.) Bernh.

Woodsiu obtusa

(Spreng.) Torr.

Piedmont and western

Western and piedmont

Western and piedmont

"Western

Western

Western and piedmont

Equisetaceae

Equisetum praealtum Raf. Piedmont and western

Lycopodiaceae

Lycopodium lucidulum Miehx. Western
Lyeopodium obscumm L.

Lycopodnim tristaehy urn

Purs!1

Western

Western
JAlcopodi\im camplanatum L. Piedmont
Lycopodiiini alopecuroides L. Eastern

Lyeopodium carolin ianum L. * Eastern

Selaginellaceae

Western

S < !mnella apus (L.) Spring Western and piedmont

^elaginella tortipila A. Br.
Sdoginella Sherwoodii

Underw.

^laginella rupestris
(L.) Sprin

Se^ginella acanthonota

Western

or Western

Uncierw. Eastern
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ISOETACEAE

Isoetes Engelmannii var.

caroliniana A. A. Eaton Western

I wish to acknowledge with thanks my obligations to

Professor E. H. Hall, of the North Carolina College for

Women, for the specimens he has donated to me ; to Dr.

Maxon and his associates for confirming some of the

identifications and making others, and to Dr. Pfeiffer for

identifying the Isoetes.

• Duke University, Durham, N. C.

Studies of Equiseta in European Herbaria*

John H. Schaffner

Various problems in relation to certain species of

Equisetum had presented themselves to the writer which

he was not able to solve with the inadequate material in

American herbaria. The summer of 1930 was, there-

fore, spent in Europe in studying herbarium material

and the opportunity was also afforded of attending the

Fifth International Botanical Congress at Cambridge,

England, August 16-23. The investigations were made

at the following herbaria where a large number ot

records on the geographic distribution of all the specie-

was also obtained : The Amsterdam Botanic Garden, the

Berlin Botanic Garden, the Basel Botanic Garden, the

Zurich Botanic Garden, the Herbier Boissier of the t m~

versity of Geneva, the Herbier Delessert of the Geneva

Botanic Garden, the Herbarium of Cambridge Univer-

sity, the herbarium of the British Museum of Natural

History, London, the Linnean Herbarium owned by the

n _ _ — _U_LW •

* Papers from the Department of Botany, the Ohio State U*1

versity, No. 000.



Equiseta in European Herbaria 91

Linnean Society of London, and the Kew Herbarium at

the Kew Royal Botanic Garden. The writer is under
great obligations to the Directors, Curators, and Keepers
at all of these institutions and desires hereby to express

his sincere thanks for the many courtesies shown and for

much kindly assistance given to further his studies,

which had to be made rather hurriedly because of lim-

ited time.

The deductions given below are based on the writer's

own determination on good material. In all herbaria

there has been much confusion in determinations and

names. Equisetum moorei is sometimes confused with

E. trachyodon, E. diffusion with E. arvense, E. arvense

with E. telmateia. E. trachyodon is sometimes labeled

E. hiemale schleicheri, sometimes E. hiemale doellii,

etc. Under the name E. laevigatum were found not

only the true E. laevigatum but also perfect specimens

of E. praealtum, E. fluviatile, and E. kansanum. A
specimen of E. trachyodon from Vancouver Island with

long cylindrical, black, crusty sheaths, short persistent

teeth, and other characters peculiar to this species, was

labeled E. ramosissimum and has frequently been quoted

as such in distribution records. The whole Equisetum

problem has also been greatly confused by a ridiculous

Multiplication of varietal names which in most eases at

least represent nothing but ordinary fluctuations. Some-

times these "varieties" do not even belong to the species

to which they are attached. A beginner then must nec-

essarily be greatly confused if he attempts to draw con-

clusions from the usual herbarium material both in

America and Europe.

Equisetum ramosissimum Desf. and Equisetum debili:

Roxb.
1,1 general, E. ramosissimum extends from the Azores

ai 'd the British Isles to Japan and through eastern
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Africa to Cape Colony, while E. d.ebile extends from

northern India and Ceylon through the East Indies to

the Fiji Islands. Baker considered the species as doubt-

fully distinct and an attempt was, therefore, made to dis-

cover distinguishing characters if such were present.

Although a supposed distinction is sometimes based on

the sheath segments as rounded in E. ramosissimiim and

flattened with angular sides in E. debile this seems of no

importance. An important difference was found in the

comparative lengths of the sheaths of large shoots. The

sheaths of E. ramosissimum are usually twice as long

or more as those of E. debile. In the latter species the

sheaths are usually about as long as broad in the large

shoots. It is easy to separate the two species by this

character if ideal specimens are in hand (Figs. 1, 2).

but smaller specimens of E. ramosissimum show no such

distinction (Fig. 3). Apparently there are two distinct

hereditary types but their fluctuations are so extreme

that they overlap completely. E. debile seems to be the

only form in southeastern Asia and the East Indies while

E. ramosissimum is represented in the rest of Asia,

Europe, and Africa. On the geographic transition it

seems impossible to tell imperfect specimens apart, so

there is nothing left to do but to draw the geographic

line and name the specimens accordingly.

Without the teeth, which are frequently not shed, the

sheaths of large specimens of E. debile are usually less

than y2 in. (10 mm..) long while those of E. ramosis-

simum are fully 1 in. (25 mm.) in plants of correspond-

ing size. The sheaths of large specimens of E. ramosis-

simum frequently turn brown with a papery texture.

In this respect there is some similarity to E. gigantewn

and E. myriochaetum. All of the supposed E. ramose-

simum of South America turned out to be small speci-

mens of E. giganteum easily distinguished by its bands
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of stomata. In eastern and southern Mexico, improp-

erly developed E. laevigatum or E. myriochaetum are

sometimes referred to E. ramosissimum. Supposed

specimens of E. ramosissimum from British Columbia

turned out to be E. trachyodon. It is possible that

E. ramosissimum is on the Pacific Coast of the United

States, either native or introduced from Japan or China.

It would be difficult to distinguish it from branched

forms of E. laevigatum. Some specimens obtained from

Mr. F. M. Cota from San Diego, California, appeared so

similar to the smaller E. ramosissimum specimens of

Europe and Asia that, had their origin not been known,

they would have been determined as the latter species

without any hesitation. This is a problem to be settled

on the pacific coast. It appears to the writer that E.

debile Roxb. is properly entitled to specific rank. Just

because one cannot separate certain imperfect specimens

is not to be taken as a criterion for the union of the two.

One cannot easily separate young calves of horned ana

hornless cattle and those hybrids which have scurs in the

mature condition, yet they represent three distinct he-

reditary types. E. laevigatum can be separated from

E. ramosissimum as follows: It is much less branched

and has more truncate, more ampliated, and more per-

sistently green sheaths. The sheath segments of E.

laevigatum have a central ridge and the same is usuall}

true for E. ramosissimum but the latter may also have

a central groove in the sheath segments of large sheaths

or if a large shoot lias developed from a broken stem.

Equisetum myriochaetum Schl. & Cham.

Baker included E. myriochaetum with E. giganteum

and also stated that E. xylochaetum was closely allied to

E. giganteum. But E. myriochaetum has a very char-

acteristic feature in that the stomata on the main stem
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are in lines (Fig. 4), as in the typical equiseta iiiberna

while E. giganteum and E. xylochaetum have "the

Stomata in bands commonly composed of three to five

lines each (Fig. 5). E. myriochaetum sometimes has
double lines of stomata for some distance and the same
is true for large specimens of E. ramosissimum which
must be regarded as the next higher species in the gen-
eral series.

E. myriochaetum occurs in southern Mexico and oc-

casionally in Central America and northern South
America. Among other characteristic differences, E.

xylochaetum has flat sheath segments and rigid, black,

unear teeth which give out a twanging sound when
picked while E, giganteum has much more membranous
teeth and its sheath segments have a definite central

ridge. schaffa — c „ _

* Pyntmidale, and E. marHi. They appear to be mere

fluctuations of E. giganteum and E. xylochaetum. One
could describe a large number of "species" in Equise-

tiun based on such superficial characters as are supposed
to be characteristic of these three "species."

The sheath of E. myriochaetum is very truncate,

green in its earlier stages, nearly cylindrica I . shorter

than wide, with readily deciduous teeth and with sheath

segments that are 3-keeled in the lower part or some-

times nearly to the top. The lines of stomata are very

Prominent and the large stem is usually nearly smooth.

bfii"ely showing ridges. This species is then the proper

connecting link between E. giganteum on the one hand
and E. ramosissimum and E. laevigatum on the other.

The ranges of E. myriochaetum and E. laevigatum come

together in southern Mexico.

Eqfisetuw moorei Nbwm.
At various times a form of Eqnisetum intermediate

m character between E. ramosissimum and W. h innate
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has been described from western Europe. E. ramosissi-

murn is rather sensitive to frost but does frequently

survive to the second year. It is not to be considered

as an annual, however. The writer has seen large E.

raniosissimum specimens which had endured the winter

successfully, only the upper end being dead. The

intermediate plant leading over to E. hiemale is about

equally resistant to cold or more so. This plant is to

be recognized as a proper species with the name E.

mo.orei Newm. Edward Newman described E. moorei

as a species in 185-i.
1 The description given is as

follows

:

"Rhizome not noticed.

Stems annual, completely deciduous, 20-30 inches in

length, 3 or 4 united at base, perfectly erect, always

unbranched, acuminate, gradually tapering throughout

their length, with 12 (more or less) deep, well-marked

striae ; the surface rough and hard to the touch ;
divided

by transverse septa into 12 (more or less) internodes,

the middle ones of which are longer than those of either

extremity.

Sheaths loose, striated like the stem, the interspaces

between the striae having a deep central sulcus, of a

beautiful pearly white, with a black ring at the bast

and black tips to the teeth; the sheaths of the spike

black, spreading, eampanulate, its teeth long, acuminate,

aristate.

Teeth rigid, harsh, rounded or truncate at the apex,

each having a median furrow on the back, the continu-

ation of the. intermediate furrows of the sheath ;
sur-

mounted by loose, flaccid, membranous, silky, elongated,

pointed awns, which are usually whitish, but occasion-

ally black towards the apex of the stem ; on the lower

sheaths these awns appear evanescent, from their ex-

treme fragility.

Spike sessile, black, composed of 35 (more or less)

black, roundish scales, on which the striation of the stem

i The Phytologist for 1854 (Vol. V), p. 19.
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is distinctly continued; surmounted by a solid, conical,
acuminate apex.
#a&. Clay-banks facing the sea at Rockfield, County

Wicklow, Ireland; found by Mr. Moore in company with
Professor Melville, of Queens College, Gahvay.
Herb. Moore, Newman, etc."

While this description is taken up mostly with minute
fluctuating details, as most of the earlier descriptions

of species and varieties of Equisetum, there can be no

question of the identity of the plant described. How-
ever, the plant does survive the winter, as intimated

above, and it does branch, sometimes having cones on

branches of the first year. New branches may also

develop the second year. The sheaths described by

Newman represent the extreme of discoloration due no

doubt to the exposed habitat where the plants were

collected. The sheaths in favorable habitats are long

and ampliated and remain green for a long time.

The main characteristics of the species can thus

be summarized as follows: Unbranehed or sometimes

branched either the first or second year; delicate peren-

nial aerial shoots; long, green, amplhited sheaths usually

with a black limb, becoming discolored in age; usually

with promptly deciduous teeth ; internodal ridges with

an irregular double row of tubercles or cross hands of

S1,, 'X: sheath segments with, a central groove; conea

apiculate; often appearing superficially like E. laerif/a-

'«*». Milde described this same type as a variety of E.

I'itniale in 1858, E. hiemale sckleickeri. Hy d^-ribed

similar plant from France in 1890 as E. oecidentaU,

fiving the name combination both as a variety and a

l,,,
'
ifJ s. In 1922 Samuelsson concluded that E. kiemale

schleickeri is a hybrid between E. h innate and E. ramo-

sissinium. There is, however-, no definite evidence for

hybrhlity according to modern Mendelian principles of
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heredity. The synonymy of the species is, therefore, as

follows

:

Equisetum moorei Newm. 1854.

E. hiemale schleicheri Milcle. 1858.
E. occidentale Hy. 1890.

E. hiemale x ramosissimiim Samuelsson. 1922.
9

These all refer to a common species representing the

transition step between E. ramosissimiim and E. hiemale

and corresponding to the American E. laevigatum which

stands between E. ramosissimum and E. praealtuni.

The plant has had other earlier designations in herbaria

and perhaps other earlier published names. But as the

older descriptions are too vague and incomplete it is not

proper to resurrect any of them since they could never

be properly established.

There is no evidence for the presence of E. moorei m
America. Specimens so reported are to be referred to

E. laevigatum which is easily distinguished from E.

moorei. Unfortunately I was not able to find Newman's

type specimen from Rockfield. But there is a fairly

good specimen, in the herbarium of the Natural History

Museum in South Kensington, collected by R. W. Scully

in 1889. Another specimen from Rockfield, County

Mai
shoots with about a foot of green stem and dead at the

top. E. moorei can be separated readily from E. hiemale

by its elongated ampliated sheaths and delicate winter

habit. Its irregular double row of tubercles on the

internodal ridges and its grooved sheath segments will

distinguish it from both E. ramosissimum and E. laerh

{latum which have single rows of tubercles on the ridges

and sheath segments usually with a central ridge.

Equisetum r trachyodox A. Br.

Equisetum traehyodon was described by Alexander

Braun in 1839. In recent years it has usually been
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regarded as a hybrid between E. hiemale and E. varie-

fjatum because the cones are frequently semi-sterile. E.
hxmale doellii Milde belongs to the same alliance, so if

a well-developed plant was found it was usually re-

garded as E. hiemale doellii. This form is then simply

the larger more perfectly developed E. trachyodon. In

southwestern Greenland E. trachyodon occurs near one

of the old Norsemen farms. Dr. C. H. Ostenfeld of

Copenhagen kindly sent me enough of the Greenland

material to make a definite determination. It may have

been brought in by the Norsemen with hay from Iceland

or Norway and then perpetuated itself in the locality

ever since. It was reported as E. hiemale doellii, proba-

bly because one of the supposed parents of E. trachyo-

don, namely E. hiemale, has never been discovered in

Greenland. The Greenland specimens, as judged by the

sheaths and internodes, are typical E. trachyodon. The

presence of sterile or semi-sterile cones in Equisetum is

no criterion for determining hybridity. These semi-

sterile and sterile cones occur in all species of Equisetum
and in some species they are very abundant where no

Possibility of recent hybridization exists in the region.

They occur with normal fertile shoots coming from the

same rhizome. In the herbaria some species going under

the name of E. paleaceum Boell. are extreme forms of

E. trachyodon in the broad sense. E. macfotii NTewm.

W also a form of E. trachyodon.
The American plant described as E. varuyatum

tempi by A. A. Eaton in 1004 is again only a form of

Fj
- h'aehyodon. Its general resemblance to E kiemak

induced Farwell, in lf)16, to rename it Hippockaete

^molis jesnpi and Marie-Victorin. in 1924. gave it the

*nie position under the name Equisetum hyemale

3e*upi. E. variegatum alaslanum A. A. Eat., however,

helonj*s to the E. variegatum alliance and not to E.



100 American Ferx Journal

trachyodon, having a campanulate sheath, and long

rigid black teeth with narrow margins. The typical

E. variegation is usually much more slender than its

var. alashanum and the teeth have a much broader white

membranous margin. E. variegatum is thus for the

most part easily separated from E. trachyodon.

The equiseta pusilla are not to be derived directly

from either E. moorei or E. hiemale but must also be

derived independently from the E. ramosissimum—E.

laevigatum complex from ancestors with simple rows of

tubercles and cross bands on the internodal ridges.

This more primitive condition is retained in E. nelson*

(A. A. Eat.) Schaffn. but it has advanced otherwise to

a nearly annual condition of the aerial shoots. The

other three species of the equiseta pusilla have ad-

vanced decidedly in doubling the internodal ridges,

culminating in the extreme type in E. scirpoides. E.

trachyodon is thus represented centrally by what has

been called E. hiemale doettii Milde and grades off on

the one hand into the plant that has passed for a long

time as the true E. trachyodon and on the other into

Eaton's E. variegatum jesupi. Not all the specimens,

however, labeled E. hiemale doellii in the herbaria are

E. trachyodon. Some are simply small specimens of the

true E. hiemale. As stated above E. trachyodon as now

delimited is not to be derived from E. hiemale which

shows a number of decided specializations of its own,

among which are distinct abscission of the teeth aiul

details of the sheath segments. E. trachyodon is inter-

mediate in size between E. hiemale and E. variegatum.

The sheaths are cylindrical, mostly all black or with fl

wide black band at the top. They are usually very

crustaceous and the thickening does not extend very far

into the short, narrow, mostly persistent teeth. The}

have a truncate appearance even when the teeth are not
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broken off. This character increases its resemblance to

E. hiemale.

With the recognition of E. moorei, E. trachyodon, E.
debile, and E. myriochaetiim as good species the total

number of Equisetum species now considered valid by
the writer amounts to 23.

The Specimens of Equisetum ix Linnaeus '

Herbarium.

While in London, the opportunity was taken to ex-

amine the specimens of Equisetum in the Linnean

Herbarium, possessed by the Linnean Society of London,

at Burlington House, Piccadilly. The sheets are as fol-

lows and are without any data in general except the

name: Genus 1241, Equisetum.

1- E.silvaticmn (Sheets 1 and 2). The fertile shoot

has no spicules on the internodal ridges of the

main stem; the sterile shoot has double rows

of spicules on the internodal ridges of the

main stem.
2. E. arvense (Sheets 3 and 4). Fertile and sterile

shoots.

J-
E.palnstre (Sheet 5).

4. E. limosum (Sheet 6). Contains unbranched

shoots and a young branched shoot.

|- E.hyemale (Sheet 7).
"beet 8 is a specimen of E. variegatum and bafl a label

reading
: Equisetum var : latourrelle—Tourene. In lead

Pencil on the species sheet is written by someone
*. asperrimum Dick.
E- variegatum Jacq.

The word Tourelle in Linnaeus' handwriting probably

J

efers to the locality from which the specimen came.

Llmiaeus' specimens are thus seen to be in a very un-

atiatactory condition for critical study. Linnaeus wn>

acquainted with six species of Equisetum. Five Euro-

pean species and one American species. E. giganteum.
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although this is not in his herbarium. He evidently

regarded E. variegatum as a form or variety of E.

hiemale. The im-branched forms of E. fluviatile he

called E. limosum, but since E. fluviatile is first on the

list and both names have a continuous historical de-

velopment the water horsetail should always bear the

latter name. Linnaeus named the branched form E.

fluviatile and the branched form is usually predomi-

nantly the common form while the naked form is a

much rarer fluctuation. Pollich as early as 1777 selected

fluviatile in preference to limosum.

Explanation op Plate

Fig. 1. Equisetum ramosissium Desf. Typical sheath with teeth

still persistent. Natural size.

Fig. 2. Equisetum debile Roxb. Typical sheath with teeth still

persistent. Natural size.

Fig. 3. Equisetum ramosissium Desf. Sheath from small plant,

the teeth fallen off. Natural size.

Fig. 4. Equisetum myriochaetum Cham. & Schleeht. Surface

view of small area of main stem showing the single

lines of stomata. Magnified about x 115.

Fig. 5. Equisetum giganteum L. Surface view of small area of

main stem showing one of the bands of stomata com-

posed of several lines. Magnified about x 115.
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Notes on a New Jersey Fern Garden-Ill

W. Herbert Dole
i

Adiantum pedatum, Asplenium Trichomanes, etc.

Adiantum pedatum is at its best where there is pro-

tection from wind, plentiful moisture and shade. The
clump which may be seen at the top of the cut was
planted four or five years ago and has become thoroughly

established. The location, however, is not as sheltered

as it might be and at times driving wind and rain have

reduced beautiful fronds to a dilapidated condition,

though other ferns may not be at all injured. I am try-

ing other plants of Adiantum in different places in the

garden in an attempt to find a position that will produce

specimen plants.

At its best it is a beautiful fern, but unhappily placed

it is apt to look ragged.
Other ferns appearing in the accompanying illustra-

tion are Woodsia oltusa, Cystopteris fragilis, Asplenium

Platyneuron, A. Trichomanes and Pellaea atropurpurea.
fhe Woodsia is being crowded by the Adiantum, but is

holding its own and young plants have appeared lower

down, where spores have lodged and germinated.

The original plants were found near Peekskill, N. Y.,

m 1926. They were growing on a loose, gravelly bank

"ear the Hudson River. The slope was barely held in

place by the roots of grasses, harebells (Campanula
rot undifolia) and other plants. Evidently the ferns

Were unable to maintain their hold for more than two
'"' three years, as all noted were small and slender.

Much larger and finer specimens have been seen since

thcn in the district between Cranberry Lake and New-
ton. N. J.

"W plants of Asplenium Trichomanes were obtained
at the same time as were the Woodsia obtusa, from the
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station near Peekskill. Small plants were found grow-

ing on limestone ledges, almost bone dry at the time,

though there were indications of abundant moisture

earlier in the season. The finest specimens of Asple-

mum Trichomanes I have seen were growing in wet moss

on trap-rock ledges at the New York end of Greenwood

Lake, where there was apparently a continuous flow of

water down the face of the rocks.

The photograph was taken before my plants of

maidenhair spleenwort had reached their prime; later in

the summer the fronds are longer and more numerous.

Aspleniam platyneuron seems to thrive in dry, sunny

places either among rocks or on grassy slopes. It is

easily grown even in shady locations, but does better in

the sun. My finest specimen is in the rock garden

where it receives full sunshine most of the day during

summer.

Woodsia

iusa in the illustration is a sporeling, one of many that

have appeared in the fern garden. At the lower left
V

corner there may be seen plants of Pellaea atropurpurea

which have already been noted.

I try to add new varieties to my fern garden ever}

year, but as the possibilities nearby are exhausted I*

becomes necessary to go farther and farther afield.

During the late summer of 1930, while on a week-end

visit at Cragsmore above Ellenville, N. Y., I found a

colony of Cryptogramma Stelleri on shale cliffs along a

stream part way up the mountain. Due to the clrj

weather and lateness of the season (about August 0*

the fronds had begun to shrivel but roots were obtain^

and several pounds of the pulverized shale in which the.

were growing. Crevices in my miniature cliff v e

filled with this material and the roots were carefully i*
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serted. I am now watching to see if they will take hold

and grow this spring (1931).

Near the above station of cliff brake were fine speci-

mens of Phegopteris Dryopteris (oak fern), Cystopteris

bulbifera, Adiantum and other ferns growing on wet

rocks near a waterfall.

A great part of the enjoyment to be derived from a

fern garden is to be found in discovering for one's self

the fern stations and observing the locality and condi-

tions under which the ferns grow. A fern brought

home after an all day tramp through woods or a climb

over rocks and ledges is more highly prized than one

obtained by other means and is more likely to grow than

one sent from an unfamiliar habitat.

West Orange, New Jersey.

the

Recent Fern Notes from Southern California

Joseph Ewan

During the past three years college friends and my-

self have collected ferns rather extensively in the south-

ern half of the state, and the following notes are

result of these recent trips afield.

To these personal notes are added those of Dr. P. *
•

Munz, of Pomona College, Claremont, California, hith-

erto unpublished. I express my sincere appreciation

Dr. Munz for many kindnesses and suggestions ex-

tended.

Our most complete report on the fern flora of ]]>

region is " Southern California Pteridophytes" by P
•

'

Munz and Ivan M. Johnston (Am. Fern Jour, w v^

77, 101-122 and 13: 1-7, 1923). This report, and m**

recent scattered articles are used as the reference

for this short paper.
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All specimens cited are in the private herbarium of

author except as indicated. "Pomona College Her-
barium."

Adiantum Capillus-Veneris L. Forms designated
by Moxley as forma cristatum, "the tips of the fronds

more or less dichotomously forking and crested," have
been collected at a small canyon off Fish Canyon, of the

San Gabriel Range (Ewan, 1275), and at Palm Canyon,

Western Colorado Desert (E. L. Peterson, Feb. 22,

1930).

Adiantum pedatum L. var. aleuticum Kupr. Col-

lected at a hitherto unpublished station in the San Ber-

nardino Mountains—Falls Creek, off Mill Creek, at 7200
ft- (E. L. Peterson, June 29, 1929, and Aug. 31, 1929).

The Little Santa Anita Canyon station, San Gabriel

Mts., pointed out to me by its discoverer, G. L. Moxley.

was nourishing in 1928 (Ewan, 129), but one year later

the colony had been nearly wiped out and produced
freak forms {Ewan, 1282). This station near Orchard
Camp is intermediate between the Upper Sonoran and

Transition Life Zones with Woodwanlia chamissai,

Pseudotsuga macrocarpa, Quercus chrysolepis, VmbeUu-
'"'•ia cahfornica, Boykinia rot imdifolia. Acer macro-

Phyllum (starred by Hall in "Life-Zone Indicators in

California." Proc. Calif. Acad. ScL, Vol. 9, no. 2, p.
•"">•*•

as being "particularly characteristic" of the Transition

Zone), and Aralia californka as representative plants.

Atuyrh-m Filix-fi.mixa (L.) Roth var. califor-

Wcum Butters. Known from the Transition Zone in

';"•• mountains, but recently collected in the Canadian
Zoi »" of the San Jacinto Mts. on North Fork, Tahquitz

Creek, at 8200 ft. (Ewan, 2126).
Cheilanthes gracillima Eaton. Authors generally

>eem to have overlooked the range extension for this
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species given by F. J. Smiley in "Report upon the

Boreal Flora of the Sierra Nevada of California

"

(Univ. Calif. Publ. Bot, Vol. 9, p. 73). The Tulare

County record of Dudley there cited may be strength-

ened by its discovery in "exposed dry rock crevices" of

Moro Rock, Sequoia National Park, Tulare Co., at 6719

ft. {Harvey Anderson, July 21, 1929).

Cryptogramma acrostichoides R. Br. The southern-

most station in North America for this fern, summit of

San Jacinto Peak, 10,805 ft,, Riverside Co., was discov-

ered and reported by Munz (Am. Fern Jour. 12: 115).

I re-collected the fern at this station Sept. 1
?

1930

(Ewan, 2165).

Cystopteris fragilis (L.) Bernh. Collected in Lit-

tle Santa Anita Canyon, San Gabriel Mts., at 3000 ft.

(Davidson & Moxley, Fl. So. Calif., p. 16, 1923) in 1928

(Ewan, 18), in the immediate vicinity of the Adiantum

pedatum aleuticum station above described, but now

extinct. This fern has an altitudinal range in Southern

California of 8000 ft. ; for contrasted with the last sta-

tion is "rare about rocks, north side of San Gorgonio

Peak at 11,100 ft." (Munz, 6207) in Pomona College

Herb. Also collected on summit of San Jacinto Peak,

10,805 ft., by Dr. Munz in the past and by myself in 1930

{Ewan, 2157). An interesting collection was made of

this fern near Keyes Ranch, 4500 ft., Little San Ber-

nardino Mts., by F. K. Fosberg, May 1, 1930 (in Pomona

College Herb.). This station emphasizes the great alti-

tudinal range of this fern. * Notes kindly furnished by

Mr. Fosberg.

Notholaena californica Eaton. To the published

lists of known stations for the coastal slope of Souther11

California may be added: "rock crevices between Fish

and San Gabriel Canyons," Los Angeles Co. (Mod** '
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1126), May 30, 1923. Mr. Moxley kindly granted me
permission to publish this record.

Polypodium hesperium Maxon. An unreported sta-

tion for this fern is Bluff Lake, 7500 ft., San Bernardino

Mts., where it grows in "north facing crevices" and was
first collected by Munz (8162), June 1, 1924, and subse-

quently by Johnston at a slightly higher elevation, 7650

ft., July 5, 1924. Another station of this region is

two miles east of Bluff Lake at 7400 ft." {Munz,

10668). Unreported stations for the San Jacinto Mts.

are "Long Valley, 8500 ft." Jaeger, June 28, 1923, and

Dark Canyon, 7200 ft. {Munz & Johnston, 8778) where
it favored the '

« north side of rocks.
'

' All specimens of

P. hesperium cited are in the Pomona College Herb.

Thelypteris augescens (Link) M. & J. An unre-

ported station of the San Gabriel Kange is Van Tassel

Canyon, west of Fish Canyon (Ewan, 1278), where a

freak fertile frond was also collected (Ewan, 1277).

Los Angeles, California.

Recent Fern Literature

Graustein, Miss Jeanette E., "Evidences of Hybridism
m Selaginella, " Bot'l Gazette, Vol. 90, September,

1930.

Miss Graustein has examined eight species of Selagi-

nella including the two common hardy forms, S. apoda
and 8. rupestris. She has subjected fruiting material

of these forms to cytological study and has found

numerous aberrations from normal behavior. In gen-

era l, sueh divergences in the process of spore formation

'j

ud 80 forth are found to be characteristic of hybrids.

,

n this connection, she readies the conclusion that hy-

bridism has played a considerable part in the evolution
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of this group. It is a matter of interest that the com-

mon ledge species, 8. rupestris, is "apogamous" and

almost completely megasporangiate, that there is a large

percentage of sterility in the spores of the species ex-

amined: that in the cultivated form, S. Mandiana,

amitotic divisions are common.

Of less technical interest, it may be noted that

"Selaginella represents a survivor of an ancient group,

. . . fossil Lycopodia of the Paleozoic;" that over 600

species are now recognized.

Kiimmerle, J. V. (Budapest, Hungary).

Dr. Kiimmerle has sent in three short papers dealing

with exotic fern types. In one the occurrence of Azolla

filiculoides in Japan and Italy is discussed. In an-

other, a noteworthy form of Woodwardia radicans is

commented upon. In the third, reference is made to

Dr. Kiimmerle 's forthcoming Catalog of Lycopodiacat.

Psilotacaeae, and Selaginellacaea.

During the years 1920-1924 Dr. Joseph F. Rock made

a large collection of ferns in China, chiefly in the south-

western portions. Dr. Christensen has been working

since 1926 at their determination. He has encountered

considerable difficulty in making out identities; his list.

now published, is not only a model of its kind in other

ways, but of especial value in that it straightens out

many of the tangles caused by the work of Baker ana

Christ. These men, noted fern specialists in their day,

received many Chinese ferns for study. In at least one

case, the classical collection of Dr. August Henry, sets

were sent to both and each worked at them quite inde-

pendently of the other. The result was that the sau

species was often described under different names DJ

both, that each misunderstood the other's descriptions
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(sometimes quite excusably) and, much less inevitably,

each described over again species of his own about which
he had forgotten. By a systematic study of type speci-

mens Dr. Christensen has been able to put in their

proper places these confused and confusing names, so

far as they relate to the Rock collections, and his accom-
panying comment is of high value.

To any young taxonomist beginning the study of

ferns, Dr. Christensen 's statement of his point of view
and methods on pages 266 and 267 is likewise most
heartily commended. 1

The Oldest Living Ferx.—One modern fern species

W reported as identical with a form existing millions of

years ago in Eocene time, namelv, Onoclea sensibilis.

Ine fossil form was described by Newberry as 0. sensi-

bihs fossilis. It is referred to in a recent book by Dr.
F

- H. Knowlton of the U. S. Geological Survey ("Plants
°f the Past"), Fig. 85 in that text shows a fragment of

a leaf with the lobing and venation clearly evident. It

would be strange if the form of several million years

earlier was identically the same as our modern species.

but paleontologists who have studied it have not found

evidence as yet justifying separation as a distinct

sPecies. It is further noteworthy as the only modern
fern species known also as fossil.

AsPLEXIT M BRADLEYI EltROXEOI SLY KePORTED OS LlME-
Sto.ve again.—In carrying out studies on the soil reac-

tion preferences of ferns, I have repeatedly tested the

!l^supporting Bradley's Spleenwort, and have in-

1
Christensen, C. Asiatic Pteridoplivta collected by Joseph F.

***, 1920--J924. Cont. V. 8. Xat. Herb. 26: 265-337, pi. 13-
-9

- 1031.
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variably found them to be decidedly acid. 1 This lias led

me to inspect critically reports of the findings of the spe-

cies, on limestone, where the soils are normally alkaline,

and in all cases the data have proved open to doubt.

As the idea still seems to prevail in many places that

this fern is "lime-loving," however, further discussion

of the matter seems called for.

Asplemum bradleyi was collected near Newburgh, New

York, "on limerock," by Bumstead and Eaton2 in 1864;

as the rocks exposed near that place are dominantly

siliceous, however, there would appear to be strong

probability that the rock supporting the fern was

wrongly identified. It was later found in the Shawan-

gunk Mountains by Clarence Lown.3 The compiler of

the Flora of the Vicinity of New York4 stated it to be

"known in our area only from the predominantly lime-

stone region in the Shawangunk Mountains," although

reference to any geological map would have shown him

that these mountains are made up almost entirely of

sandstone rocks instead.

"When statements of this sort get into the literature,

however, their copying from one compilation to another

seems to be inevitable. So, in the Annotated List of the

Ferns and Flowering Plants of New York State5 we find

the above cited statements paraphrased as "On rocks,

preferring limestone," and these words were faithfull}

repeated in the Fern Lover's Companion. 6

i Wherry, Am. Fern J. 10: 17, 47. 1920. 15: 47. 1925.

62. 1928.

2 Eaton, Ferns N. A. 2: 40. 1893.

3 Davenport, Bull. Torr. Bot. Club 10: 6. 1893.

* Taylor, Fl. Vie. N. Y. 60. 1915.

s House, Bull. N. Y. St. Mus. No. 254: 27. 1924.

e Tilton, Fern Lover 's Comp. 87. 1922.

18:
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Recently there has been published an elaborate book-

on the Wild Flowers of the Alleghanies, 7 including a
check list of the ferns of that region. The latter con-
tains data as to the habitats of the several species, 8 and
Asplenuim braclleyi is alleged to grow "usually on lime-

stone rocks." Unfortunately, in acknowledging my aid
in correcting the proof of that work, its' writer inad-

vertently failed to mention that considerable material,

including that on ferns, was added after I had seen the

proof. This omission places me in the awkward posi-

tion of seeming to sponsor the very statement as to the

soil preferences of this fern which I have been trying
S(

> hard to correct for the past ten years

!

For the benefit of future compilers of data on plant

nabitats, then, I am once more stating the situation with

reference to Asplenium braclleyi: As far as authenti-

cated records go, this fern never occurs on limestone at

all, but is strictly limited to sandstone, quartzite, mica-

-neiss, and other siliceous rocks, in the crevices of

which decidedly acid soils have accumulated.—Edgar T.

^ herry, Department of Botany, University of Penn-
sylvania.

l

Harned, Wild PI. Alleghanies 624. 1931.
8 These seem to have been compiled from more or less untrust-

worthy sources, as many of them are inaccurate or misleading.
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American Fern Society

Report of Treasurer for Year 1930

GENERAL FUND
Deceived

Cash on hand Jan. 1

Membership dues

1927 $ 1.50

$1,191.39

1928 ... 1.50

1929 22.50

1930 423.28

1931 28.35

1932 1.50

$478.63

Subscriptions to Journal 93.92

Emergency Fund—sale of back numbers of the

Journal 80.15

Illustrating Fund, Gifts 3.50

Advertising 5.00

Interest 35.00

Miscellaneous .40

Reprints repaid 14.76

Protested check repaid 1.50

712.86

$1,904.:

Paid Out

Editor's Account American Fern Journal

Printing 700 copies $281.00

Title page, contents, index, 6 and 8 pt. 36.71

Extra pages 104.32

Inserts and extra copies No. 2 20.76

Illustrations 55.26

Postage, mailing, envelopes, stencils 22.40

Editor *s postage 1-50

Total cost of Journal ..
$521.95

Less credit on 1921 No. 4 6.92

Net amount paid on Journal account $515.03
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Treasurer >s Expense 19.60

Secretary's Expense, postage and election 11.10

Reprints from Journal, repaid 14.76

Protested check, repaid 1.50

.161.99

Balance on Hand $l,342.i, 6

This balance is made up as follows:

Emergency Fund
On hand Jan. 1 $373.70
Back numbers sold 80.15

On hand Dec. 31 $ 453.8-",

Illustrating Fund
0n hand 0.00

Received 3.50

'Vcial order for Herbarium expenses 25.00

General Fund unappropriated 859.91

$1,342.20

Special Reserve Fund
°n hand Jan. 1 $ 925.46

Interest received ...
47.88

Balance on hand Dec. 31 $ 9" :i -34

Respectfully submitted.

Jay G. Underwood,

Treasurer

The Society will hold a fall outing in the Pine Barrens
of New Jersey, in cooperation with the Torrey Botanii-.il

Club, from Friday evening, September 25th through

H
diiy

- Member 27th. 1931.
«* flora of the Pine Barrens is strikingly differentTl,

fr°m that of the upland area of the North Atlantic

tatp
*. Among the ferns are climbing fern (LygodHum
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palmatum) in abundance and the rare curly grass

(Schizaea pusilla) ; also Woodwardia virginica, W. areo-

lata, Dryopteris simulaia and others more generally com-

mon. Many unusual flowering plants, characteristic of

the region, may likewise be seen.

Field excursions will be held Saturday morning and

afternoon and Sunday till mid-afternoon. At evening

sessions, Dr. M. A. Chrysler, of Rutgers College, will

peak on the characteristic flora of the region, with

lantern slides from natural color plates ; Mrs. George E.

Mr
Mr

affecting local ecology; and Dr. William S. Thomas on

its mushrooms.

Brown's Mills-in-the-Pines, New Jersey, wall be head-

quarters. It may be reached by bus from New York.

Philadelphia, Trenton (the nearest convenient railroad

station) and Lakewrood. - There are perfect automobile

roads from all directions.

to $4.50 per person per d<

j from $3.w

Rooms with

private baths one dollar additional. Rooms for single

occupancy fifty cents additional.

Detailed itinary, with program of events, maps, and

transportation schedules will be furnished to enquirer-

and registrants. Registration must be made, as early as

possible, with the leaders, Mr. and Mrs. Win. Gavin

Taylor, 6 Beech St., Arlington, N. J. (tel. Kearny 2:

1139) and 60 Park Place, Newark, N. J. (tel. Mitchell

2: 1919).

Again we are indebted to Mr. W. Herbert Dole for the

attractive illustration which accompanies his article.

New member: Dr. H. K. Svenson, Brooklyn Botaiw

Garden, Brooklyn, N. Y.
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1930 Washington Fern Notes

J. William Thompson

Several days before school closes, I begin to feel the

lure of the wild—a strong desire to shoulder my pack
and hie me away to the mountains and forests to search

»>

as late in getting

for new and rare plants—to stay until I "starve
my only weapon my botany pick and the only roof the

open sky fringed with the spreading boughs of the

alpine firs. When my food gives out, or the amount of

my collections become burdensome, I come back to

civilization long enough to care for the plants, feed up,

and set out again.

Parted, but on July 22 I alighted at the Mt. Baker
L°dge, altitude 4200 feet, and began one of the shortest

but most successful seasons I have ever had. I gathered
both flowering plants and ferns, but here I shall men-
tion only the ferns I found, except to say that I have
found about seven new species and varieties of the

former. I should like to tell of the many thrills I ex-

perienced with bears, eagles, weather, etc., but that

belongs elsewhere. Between the date above and August

'
l m«cle two visits to Mt. Baker, one to Mt, Rainier,

°ne to Mt. Angeles in the Olympics, and one to Mt.

Stuart in the heart of the Wenatehee Mountains. All

re?ions were interesting in some particular as you can

^fj^yjollowing the cited collections later on. My
[Volume 21, No. 3, of the Jourxal, pages 81-116, plates 7-9,

8 lssue(l August 24, 1931.]
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trips to Mt. Rainier and Mt. Angeles were too brief to

do justice to either in the way of ferns, but both moun-

tains yielded me several interesting endemics. Next

year I hope to have a lot more to say about the ferns I

hope to find in the Olympics. The following species

were found, and localities are given for each.

Woodsia scopulina D. C. Eaton. Much more com-

mon than W. oregana. Widely distributed in this State,

growing in clefts of cliffs, etc. Rocky clefts on Mt.

Hermann, 4800 feet, Thompson 5364; rocky crags near

summit of Mt. Angeles, scarce, 5400 feet, Thompson

5582; crevices of cliffs at 7500 feet, common, Mt. Stuart,

Thompson 5780.

Cystopteris fragilis (L.) Bernh. Kocky crevices

east of Lodge, 4200 feet, Mt. Baker region, Thompson

5287; rocky crevices of Mt. Angeles, Thompson 5179;

rocky clefts at summit of Skyline Eidge, Mt. Baker,

6000 feet, Thompson 5651. This fern is so common that

I seldom collect it, occurring literally everywhere in all

sorts of situations, even under sagebrush in the dry

plains area.

Polypodium vulgare L. var. columbianum Gilbert.

(P. hesperium Maxon.) Widely distributed along the

Pacific coast. Rocky crevices on Mt. Hermann, Mt.

Baker region, 4400 feet, Thompson 5357; crags and

crevices near summit of Mt. Angeles, 5400 feet, Thomp-

son 5581; fairly common in the crevices of rocks and

cliffs on Mt. Stuart, 7500 feet, Thompson 5872. »

grows in the cracks of cliffs and its roots are very diffi-

cult to obtain even with a pick.

Polypodium vulgare L. var. occidentale Hook. ko

common on the lower levels that I made only one collee

tion out of a possible dozen. Lower wooded slopes o

Mt. Angeles, 3000 feet, Thompson 5507.
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Polystichum LoNCiiiTis (L.) Eoth. Crevices of

cliffs on south slope of Mt. Hermann, 4500 feet, Thomp-
son 5253; rocky crevices at summit of Mt. Angeles, 5500
feet, Thompson 5526; crevices of cliffs on Mt. Stuart,

8000 feet, Thompson 5782. A beautiful fern to see

growing on some wild ledge, often impossible to reach.

Polystichum Lemmoni Underw. This was the main
object of the trip to Mt. Stuart where this fern occurs

"i great profusion from 5000 to 8000 feet, so abundant,
*n fact, that one might think this was its original home.

See cut. By side of granite boulders, Mt. Stuart region,

5000 feet, Thompson 5870.

Polystichum scopulinum (D. C. Eaton) Maxon.

^eems to be the rarest fern yet in my experience, having

looked for it in many likely places but so far have found
only, one clump—crevices of high cliffs, Mt. Stuart,

8000 feet, Thompson 5837.

Polystichum californicum (D. C. Eaton) Underw.
Tlm *as the biggest surprise of the season, the finding

that it occurred in great numbers along the lower levels

in the ^Venatchee fountains, and indeed a surprise that

no one else seems to have found it there. Second record,

\
believe, for this State. Common along trail to Mt.

M »art, 4000 feet, Thompson 5871.

Polystichum Axdersoxi Hopkins. This fern has

een Gently found on Mt. Baker, but I have yet failed

to find it. While on the brief trip to Mt. Kainier, a

rest ranger, Mr. T. A. Warren, had a clump on display

*Weh he had found in the Ipsut Pass, 5000 feet, and
pave me a frond for mv collection. I hope to have more
t0 ^y of this fern next year.

T 'fEU-CTERis Dryopteris (L.) Slosson. Shady woods;

*tfely distributed. I found it many times, but made
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only one collection from each locality I visited. Woods.
Mt. Baker region, 4500 feet, Thompson 5270; by trail to

Bft. Angeles, 3000 feet, Thompson 5484.

Thelypteris Phegopteris (Ji.) Slosson.Phegopteris (L.) Slosson. Base of ledge

below Austin Pass, Mt. Baker region, 1000 feet, Thomp-
son 5258; rocky crevices, base of Panorama Dome, 4200
feet, Mt. Baker region, Thompson 5721.

Thelypteris oreopteris (Saw) Slosson. Talus slope

below Austin Pass, with the last, Thompson 5692.

Thelypteris spinulosa (Muell.) Nieuwl. var. dila-

tata (Hoffm.) St. John. Deep woods by trail of Spray
Park, 4000 feet, Mt. Rainier, Thompson 5463; lower

wooded slope of Mt. Angeles, 3000 feet, Thompson 5506;
talus slope below Austin Pass, 4000 feet, Mt. Baker
region, Thompson 5720; base of Panorama Dome, Mt.

Baker region, 4200 feet, Thompson 57201

Asplenium Trichomanes L. Crevices of cliffs above
Bagley Lake, Mt. Baker region, 4400 feet, Thompson
o255. I observed this species elsewhere, but each time
it proved inaccessible.

Asplenium viride Huds. Deep fissure at base of

Panorama Dome, Mt. Baker region, 4200 feet, Thomp-
Son 5%59; rocky crevices near summit of second peak,

Mt. Angeles, 5500 feet, Thompson 5480; crevices of high
cllffs, Mt. Hermann, 6000 feet, Mt. Baker region, Thomp-
son 5711; cracks of cliffs on Mt. Stuart at 6000 feet.

Thompson 5774. This supposedly rare fern is evidently
n°t so rare with us, just hard to find, I judge. Each of

the above collections is a first record, as far as I know,

«* each of the regions.

A TiiYRIUM Filix-femina (L.) Roth. Widely distrib-

Uted and very variable. The variety sitchense Bnpr.
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occurs in the mountains but intergracles of every sort

occur making it impossible for an amateur to know

where to draw the line between the species and the

variety. Moist exposed talus slopes, Mt. Baker region,

4200 feet, Thompson 5290; common in wet swales up to

4800 feet, Mt. Baker region, Thompson 5346; by stream

banks at 5500 feet, Mt. Stuart region, Thompson 5773.

Athyrium alpestre (Hoppe) Kyi. var. americanum

Butters. So abundant in the Mt. Baker region as to be-

come monotonous,—not so much so in the other places

visited. Larsre tufts among old rock slides near Lodge,
r-

Mt. Baker region, 4200 feet, Thompson 5276; talus slopes

on Mt. Hermann, Mt. Baker region, 5000 feet, Thompson

5328; talus slopes at base of Panorama Dome, Mt.

Baker region, 4200 feet, Thompson 5708; base of boul-

ders and cliffs, Mt. Stuart at 8000 feet, Thompson 5783.

This fern was observed on both Mt. Rainier and Mt

Angeles, but failing to find good material, I neglected

to get specimens from those places.

Struthiopteris spicant (L.) Weis. The only fern 1

collected near home. "Widely distributed and very

abundant west of the Cascades, usually at slight eleva-

tions. Shady woods, south Seattle, Thompson 5194;

moist shady woods, Mt. Rainier, 4000 feet, Thompson

5471.

Cryptogramma acrosticiioides R. Br. Rocky slopes

of Mt. Hermann, Mt. Baker region, Thompson 5330;

rocky crevices near summit of Mt. Angeles, 5300 fe|T

Thompson 5583; talus slope below Austin Pass- Mt-

Baker region, Thompson 5694. Observed in several

localities; fairly common in the mountains, and occa-

sionally near sea-level along the coast in old lava to

mations.
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Pteridium aquilixum (L.) Kuhn var. pubescens
tnderw. Since this fern is literally a pest west of the

Cascade Mountains, I took the trouble to make only one

collection, a dwarfed specimen as follows: dry slope at

4000 feet by trail to Mt. Stuart, Thompson 5855.

Adiantum pedatum L. and variety aleuticum Rupr.

Moist draw above Bagley Lake, Mt. Baker region, 4300
feet, Thompson 5263; talus slope below Austin Pass,

Mt. Baker region, 4000 feet, Thompson 5705; clefts of

rocks along mountain streams, Mt. Stuart region, 4000
feet, Thompson 5856.

Cheilanthes siliquosa Maxon. Base of large granite

boulders, Mt. Stuart region, 4000 to 6000 feet, Thomp-
son 5852. Very abundant in the region above; but I

failed to find it in any of the other places visited this

Past year. In the Mt. Stuart region it seems to spring

UP around nearly every large boulder, forming clumps
often two feet across.

Cheilanthes gracillima D. C. Eaton. Cracks of

(l^ and slate ledges, Mt. Hermann, Mt. Baker region,

4300 feet. Thompson 5696; crevices of elite and ledges

at 5500 feet, Mt. Stuart region, Thompson 5772. Rare
n the Mt. Baker region, but very common in the Mt
Stuart region.

One of the

Equeetum arvense L. Marshy bank of C
• * Baker region, 5000 feet, Thompson 536;

.

Jason's disappointments was that I failed to find

h
- snrpoides Michx. I hope to find it in the Mt. Baker

j^ion in 1931 Several other spiles occur in the State.

ut I neglected them for time in the mountains.

r

Lyc°i ,odium Selago L. Rocky ledge at base of Pano-
rania D°we, Mt. Baker region, 4200 feet, Thompson 5278;
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wet bank by Chain Lakes, 5000 feet, Mt. Baker region,

Thompson 5747.

Lycopodium sabinaefolium Willd. var. sitchense

(Rupr.) Fern. Common in the alpine meadows, by

Bagley Lake, 4300 feet, Mt. Baker region, Thompson

5297, 5674; in a long stringy mass in deep shade of al-

pine firs, south slope of Mt. Hermann, Mt. Baker region,

5500 feet, Thompson 5745; alpine meadows, Mt. Rainier,

6000 feet, Thompson 5445.

Lycopodium annotinum L. The typical form was

found in a deep forest on middle slopes of Skyline

Ridge, Mt. Baker, 3000 feet, Thompson 5620; while a

startling extension of range for var. acrifolium Fern.

was found on the lower wooded" slopes of Mt. Angeles,

3000 feet, Thompson 5511. The writer is indebted to

Frere Marie-Yictorin for the determination of this m-

terestin^ find.

Lycopodium clavatum L. var. integerrimum Spring-

Rocky slope above timberline by trail to Lake Ann, 4500

feet,, Mt. Baker region, Thompson 5339.

Selaginella \Vallacei Hieron. Very variable, but

typical forms were found as follows : rocky ledge belou

Austin Pass, Mt. Baker region, 4000 feet, Thompson

5263; dry slopes of Mt. Angeles, 5500 feet, Thompson

5478; an extreme variant was found in the cracks of a

cliff on Mt, Hermann, Mt. Baker region, 4300 feet

Thompson 5695, and for the time being referred to tin

species.

Selaginella scopulorum Maxon. Another collection

very doubtfully referred here. Mt. Stuart, 7500 feet

Thompson 5779.

Cleveland High School, Seattle, "Wash.
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Botrychiums of the Central States

E. W. Graves

^

In examining* the herbaria of several noted institu-

tions of the Middle West, I have been forcibly impressed
by the different zonal arrangements of the various

* fk -

species of the Botrychium group growing in the region

drained by the Mississippi River and some of its tribu-

taries.

In corresponding with Prof. F. K. Butters, of the

University of Minnesota, he informed me that there were
a number of sheets in their herbarium containing speci-

mens labeled Botrychium ohliquum, but to his mind they

were incorrectly labeled, that they were for the most

part really Botrychium ternatum var. intermedium. He
stated that one sheet contained specimens that may be

#• ternatum xzrr. oneidense. At that time Botrychium
dissection had not been found in the state. I obtained

a loan of herbarium material from Prof. Butters, and,

after a careful study, I concluded he was eorreet in

stating that B. ohliquum was not represented in the

state flora of Minnesota. Also that B. ternatum var.

oneidense was found there.

About this time I borrowed material from the Public

Museum of Milwaukee, Wisconsin, in order that I might
stuuY the Botrychiums of that state. I was not able to

see the material from the University herbarium. The

'unnerous records of Botrychium ohliquum presented in

Xo
- 4, Vol. 18, of the Fern Journal, by Steil and Fuller,

were perhaps made from the labels without studying the

specimens concerned. I found, as in the case of the

Minnesota ferns, that nearly all the plants labeled

''• ohliquum were really B. ternatum var. intermedium.

iere was one exception. One plant labeled B. oUiqwm
om the locality of Milwaukee was B. ohliquum var.
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tenuifolium . I wondered how that could be possible,

but noticing on one lower corner the word (over) I

turned the label and saw written "Arkansas, Dr. H. E.

Hasse. " It seems that in some way this specimen had

been collected by Hasse in Arkansas and as it had been

deposited in the Milwaukee Public Museum someone had

incorrectly labeled it from the district of Milwaukee.

There were three sheets labeled B. ternatum var. rutae-

folium, but I am eliminating the name rittaefoliitm and

classing them all B. ternatum var. intermedium, as I can

see no reason for determining the small specimens rutae-

foliiim, and the large ones intermedium. In correspond-

ing with Mr. C. A. "Weatherby he expressed his opinion

that rutaefolium, at least so far as most of the specimens

so labeled are concerned, was nothing more than a juve-

nile form of intermedium.

In the collection from the Milwaukee Herbarium there

were four sheets that contained specimens of B. ter-

natum var. oneidense. Three of them were classed as

B. obliquum, but the label on one sheet stated that the

specimen appeared more like oneidense. I consider it

a good typical specimen. The specimen had been col-

lected near Milwaukee. There were three other sheets

of the same species. One had been collected in Rush

County, one from Wood County, and one from Shawano

County. These four specimens without doubt are

B. ternatum var. oneidense.

In Minnesota, besides the station in Houston County,

there was one plant from Rush City which I consider

is a specimen of B. ternatum var. oneidense, and Pr°L
4 #

Butters expressed himself in favor of my decision.

There were several sheets from Minnesota that were

classed as Botrychium ternatum var. rutaefohuuu but

am niacin** them all as Ji ternatum var. intermedin"1 -
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In examining the Botrychiums from the herbarium
of the University of Illinois, I found one specimen of

-B. tematum var. oneidense collected in Michillinda,

Michigan. This station is just across the lake from
Milwaukee. In this collection was a sheet of B. ter-

natum var. intermedium taken at Millers, Indiana.

That town is at the extreme south end of Lake Michigan.
This is the farthest south for that fern of any record

that I have seen. In the Illinois collection there are

three sheets of B. obliquum and one of B. dissect urn

from stations in Illinois and one of B. obliquum from
a station in Indiana. All three stations of B. obliquum
in Illinois are from the south half of the state. The
station for B. dissecturn is from the north part. In cor-

responding with Mr. E. J. Palmer he informed me that

he had found B. obliquum and B. dissect urn growing

together in Franklin County, which is in the extreme

southeastern part of the state.

In a visit to the herbarium of the Missouri Botanical

Garden I saw specimens of B. obliquum from Annapolis,

AHentown, Carthage, Poplar Bluff, Campbell, Swope
Park, Franklin County, and St. Genevieve County,

Missouri. I learned from Mr. Palmer, that he had found
n at both Reeds and Carthage, Missouri, and that Mr.
B

- F. Bush had found it in Jackson County, near Kan-
sas City, Missouri. That gives ten stations from Mis-

souri, the largest number from any state in the Mis-
is^Ppi River Valley. B. dissectum was represented

from Valley Park, Annapolis, AHentown, and one other

tation from St. Louis County. That gives three sta-

tions for St. Louis County and one for Iron County, a
lai'£er number than from any other state of the Miasis-

i'pi River region. Very singular, but this herbarium
at the Botanical Garden did not contain a single speei-
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men of B. obliquum or B. dissectum from Illinois,

although it had specimens of either or both ferns from

Ohio, Kentucky, Tennessee, and other states to the east

and south.

In the herbarium of the State Agricultural College

at Ames, Iowa, is a specimen of B. ternatum var. inter-

medium from Fayette, Iowa. Prof. B. Shimek, of the

State University at Iowa City, informs me that he col-

lected B. obliquum near Cedar Rapids. I have located

three stations for B. obliquum in Van Buren County,

two of them near Bentonsport, and one near Keosauqua,

besides the station for B. dissectum. In the three sta-

tions for B. obliquum I have not found a single plant of

B. dissectum. Neither does B. obliquum grow at the

station of B. dissectum.

"While at the Missouri Botanical Garden I examined

specimens which were collected by Mr. E. J. Palmer in

Arkansas and Texas. There were also specimens from

Arkansas, collected by Dr. Greenman, deposited there.

All those collected from Arkansas and east Texas ap-

parently were B. obliquum var. tenuifolium.

The stations representing B. ternatum var. inter-

medium in Minnesota from the university herbarium

were: Lake Itasca, Leaf Mountain, Onania, Chisago,

Clear Lake, Grand Marais, Ft. Snelling and Sandy Lake.

The last place I could not find on the map. The other

places are all in the north half of the state. The sta-

tions in Wisconsin were from Antigo, Merrill, Rme-

lander, Prentice, Marinette (two stations), Mountain.

Rib Lake, and Ellison Bay. I obtained specimens from

Mrs. Summerville at Superior, and from another part}

at Barksdale. As I did not see the specimens from

Marquette University I do not know where to pl^ e

them. Some of them no doubt were B. ternatum var.
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oneidense and some B. ternatum var. intermedium so I

am not considering them in this arrangement. Now look

at the map of these two states and you will see that

B. ternatum var. intermedium is from the north half

of both states. There may be a few scattering stations

farther south in Wisconsin, one station at Fayette, Iowa,

and one at Millers, Indiana, showing that the southern

hmit for the zone for B. ternatum var. intermedium is

north Iowa, and north Indiana, but it becomes more
plentiful as you advance northward.
Botrychium ternatum var. oneidense is represented

from Spring Grove and Rush City, Minnesota, and from

Ladysmith, Marshfield, Keshna, and Milwaukee in Wis-

consin, and across the lake in Michigan at Michillinda.

These stations are in the south part of the B. ternatum
var. intermedium zone.

Botrychium obliquum occurs from the south limit of

B. ternatum var. intermedium zone, and ranges south-

ward. It is represented at the Illinois University her-

barium from Carlinsville, Olmstead and Mt. Carmel;
and Mr. E. J. Palmer found it in Franklin County. 1 u

Missouri it is quite plentiful in the south half of the

state, but has not been found in the north part to my
knowledge. In Iowa there are three stations in Van
Buren County, and one near Cedar Rapids. The Cedar

Rapids station marks the extreme north limit of B. ob-

"(Jinim in the Mississippi Valley region, but as we travel

eastward the zone seems to extend farther north.

Botrychium dissectum occupies almost the same zone
a* B. obliquum, but extends farther north and overlaps

e southern part of the B. ternatum var. intermedium
zone. \Y[th only Qne exception ^ws a extend south
lnto th(1 zone of B. obliquum var. tenuifolium, which

^•upies the southern part of the eastern United Stat I.

at exception is two plants collected at Chip ley,
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Florida, by Miss Sadie Price. Chipley is in the north-

west part of the state. Eaton collected four specimens

at Cades Cove, Tennessee, which he placed in the her-

barium of the Missouri Botanical Garden. Cades Cove

is not in the B. obliquum var. tenttifolium zone. I have

no record of it extending that far north. I have col-

lected it on Sand Mountain near Long Island, Alabama.

I have also collected B. obliquum within one mile of the

station of B. obliquum var. tenuifolium, but the latter

grows at a lower altitude along a creek bottom land,

while B. obliquum was found higher up on the plateau.

There is one more feature I wish to speak of in this

article. It is the time of fruiting of the different mem-

bers of this group. Of the specimens both B. t. var.

intermedium and B. t* var. oneidense from Minnesota,

the larger number having ripe spores had been collected

in August or earlier; only one plant had been collected

in September; but it might have been collected earlier

as its spores were perfectly ripe. Some of them had

been collected in June, but the spores, though formed,

were not ripe. Of the specimens from
B. t var. intermedium and B. t. var. oneidense with

mature spores were collected either in August or the first

of September, but perhaps those taken in September

could have been collected in August with ripe spores.

Of four sheets of B. t. var. intermedin in in the Illinois

collection which had been taken in Michi_

had been collected with ripe spores in August. One

from Michigan reported no date. The specimen from

Indiana was also collected in August with ripe spores.

The one specimen of B. t. var. oneidense from Michigan
*

was collected in August with ripe spores.

Of the plants of B. obliquum from the Illinois collec-

tion one plant only had a fertile frond, and it was co -

lected at Mt. Carmel, Illinois, September 30. Of all the

Wisco
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plants of B. obliquum that I have found here in Iowa

not one had produced ripe spores before October; and

some were as late as November.

Botrychium dissection also ripens its spores not earlier

than the last of September and often as late as Novem-

ber. This seems to show that B. obliquum and B. dis-

secturn mature at least a month later than B. t. var.

intermedium and B. t. var. oneidense.

These notes will give some idea as to the difference in

life history of this group of Botrychiums growing in the

country drained by a large part of the Mississippi River.

Bentonsport, Iowa

Tropical American Isoetes

T. Chalkley Palmer

In a former number of this Journal (Vol. 19, No. 1);

I commented on the scarcity of material representative

of Isoetes from South America. This condition bids

fair to mend with lapse of time. At present, I am able

to record additional collections from Tropical America

as follows:

Isoetes Martii A. Br. A single specimen was col-

lected by Dr. Francis Pennell (Pennell and Hazen, No.

9958) in August, 1922, in Colombia, Department of

Caldas. This is in the Herbarium of the Academy of

Natural Sciences of Philadelphia. It is typical in every

respect except as to length of leaves. These are qu 1

short compared with the 24-52 cm. seen in previous

specimens—a difference of ecological significance on J
•

Isoetes Cubana Engelm. Collected by W. C. Meyert.

Xo. 122, in British Honduras, August, 1930 (U. S, Na-

tional Herbarium No. 1491113). This is of very speeia

interest in that it is only the second gathering of t e
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species on record, and the first from the mainland.
Habitat: "Near Honey Camp, in wet sand of water-hole
on pine ridge. Part of the year covered with water."
This species is notable for its very heavy bast bundles
and for its handsome megaspores—perhaps the most

beautiful in the genus. The specimens, considering their

origin, are m unexpected conformity with Engelmann's
description of the plant as it occurred in Cuba (Trans.

St. Louis Acad. Sci., 4: 389. 1882). Speculation as to

distributional history present themselves, but these can-

not be followed here. I desire, however, to note the ap-

parent similarity of the environment in the two occur-

rences, one on each side of the Yucatan Channel.

Wright's (No. 3912) plants, collected in 1866, were
no,ted as growing "in rivulets (on the bottom) of the

pinewood, Western Cuba, Pinar del Rio." Those of

Meyers, as aforesaid, were in wet sand on a "pine
ridge.

Isoetes triquetra A. Br. A sheet holding three fine

specimens of this species comes under U. S. National

Herbarium No. 1495549, .and Kimbach No. 103. There

* no date, the only notation is: "Ecuador. Eastern

Cordillera of Prisbamba. 4000 m. On swampy meadows.
°nly the top of the leaves within the air.

'

'

Braun's description (Verh. Bot. Verein Brand. 4.

1862) of Lechler's specimens from Peru is, of course,

Easterly so far as it goes, but that material was imma-
ture, and spores were entirely lacking. Motelay and
vendryes (Actes Soc. Linn. Bord. 36. 1882) have in-

' hided under the same head the Leathering of Spruce,
vndes de Quinto. Already in 1862, Braun held the

same opinion, and the manuscript name I. Andin-i need
n°t detain us . The description by Motday and

endryes of the Spruce material in the herbarium of

Motelay would indicate the presence of spores, but the
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diagnosis is somewhat vague, and no dimensions are

given. Altogether, it seems probable that these speci-

mens of Rimbach are the first fully matured plants of

this species that have come to hand. It would appear,

therefore, that an emended description is in order, and

this may be formulated as follows : -

Isoetes triquetra A. Br. (emend.). Corm 2.5 cm.
high, 2 cm. broad, bilobed. Leaves numerous, firm,

stout, 10 em. long, spreading, recurved, triquetrous, with

wide membranous margins brown below, diminishing
and colorless above, often approaching the abrupt,

rounded, brown and shining tip. Stomata and bast

bundles none. Ligule ovate-acuminate, colorless,
4 'mm.

long. Velum none. Sporangium oblong, rounded below,

truncate above, 4 mm. long, 3 mm. broad, yellowish, with

many thickened cells but scarcely brown-spotted. Mega-

spares 660-800 |j (average 730) diameter, white, with

lowr papillae more or less confluent into wrinkles. 3Iicro-

spores reddish brown, densely echinulate, 40-48 p long.

The firm texture of the stout leaves, reminiscent of

/. lacustris and of I. hieroglyphica, is due, as noted by

Braun, to the heavy walls of the long, narrow epidermal

cells. The tip of the leaf is a crescentic mass of very

small cells with brownish walls and glistening surfaces.

Both sorts of spores are among the largest of the genus.

An occasional megaspore attains a diameter of 850 p.

The loan of specimens of the following and of the two

preceding, I owe to the kindness of Dr. Maxon.

Isoetes montana, sp. nov. Cristatae Pfeiffer.

Corm 2 cm. in diameter, apparently 3-lobed. Leaves

numerous, stout, very brittle when dry, reaching 7 cm.

in length, obscurely quadrangular, with pointed tip, the

basal membranous wings brown-edged, attenuate to

thrice the height of the sporangium. Stomata present,

bast bundles none. Ligule fleshy, irregular, brown o*

black. Velum thick, opaque, yellow-tinted, approxi-
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mately complete. Sporangium oblong', 5-6 mm. long,

brown, the trabecular often dark brown and shining.

Megaspores white when dry, plumbeous when wet, 500-
700 |j (average 611) diameter, all faces densely set with
high, very thin, crested columns and ridges. Microspores
brown, red-brown when wet, nearly smooth, 31-39 p long.

^TYPE : H. E. Stork, No. 2361. Costa Rica, Poas Lake,
June 5th, ]928. "A submersed plant, in sandy shallows
about a foot deep on the average. Elevation 8500."
U. S. National Herbarium No. 1490673. 1

Later, at Dr. Maxon's request, Professor Stork for-

warded another sheet (U. S. Herbarium No. 1400949)

supporting a second specimen of the same gathering,

together with photograph and a" letter descriptive of the

habitat
; from all of which it appears that this lake is

in the crater of an extinct volcano. "Sphagnum grow-

mg in mats on the bank indicates the acid nature of the

water."

The nearest relative of this species is undoubtedly
I. Salvatieri of the remote, desolate region about the

Straits of Magellan. From this it differs in the nearly

or quite complete velum, and apparently in the size and

shape of the sporangium. In Professor Stork's plant

the velum is very thick and opaque, and quite different

lr* appearance from a velum as usually seen. It shows

at most a minute, round, dark-rimmed opening at the

^Isoetes montana, sp. nor., cormo diametro 2 cm. ut videtur

trilobato; foliis multis erassis siccatis fragillimis ad 7 cm. longis

obscure quadrangularibus apice brunneis acutis, stomatibus in-

structis. fasciculis fibrosis carentibus, alis basalibus membranaceis

winneo-marginatis superne attenuatis sporangium triplo super-

antibus; ligU ia irregular! suculenta brunnea vel atra ; velo crasso

°Paco flavo-tincto fere perfecto; sporangio oblongo 5-6 mm. longo

funneo, trabeculis saepe atro-brunneis lucidisque; megasporis

J

Iccatis albis humentibus plumbeis diametro 500-700 n (cir<iter

*)i faciebus omnibus columellis rugulisque altis tenuissimi.s

!

nStatls dense onustis; microsporis brunmis humentibus rubro-
•'run"eis fere laevibus 31-39 p longis.
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base. There is a considerable amount of brown pigment

about the base of the leaf ; and within the sporangium is

a layer of brown amorphous matter, gelatinous when wet,

which shows through the wall. The sculpture of the

megaspore recalls that of J. saccharata, but the columns

and ridges are much more numerous, and more slender

and delicate.

Delaware County Institute of Science,

Media, Penna.

New Tropical American Ferns—VIII1

"William R. Maxon
_

•

The two new species here described are based on speci-

mens collected rather recently in Panama, Both are

exceedingly well marked.

/C Adiantum cordatum Maxon, sp. nov.

§ Hewardia. Habitu et nervis areolis plus minus elon-

gatis omnino anastomosantibus Adianto diphyllo proxi-

nium, quod pinnis manifeste petiolulatis late cuneatis nee

incumbentibus cordatisque, sporangiorum annulo incras-

sato 18-20-articulato, sporis atris valde trigonis opacis

satis recedit.

§ Hewardia. Rhizome short-creeping, 5-10 cm. Ion?,

about 5 mm. thick, roughly nodose from old pseudopodia,

finely paleaceous ; scales bright brown, about 2 mm. long,

linear to lance-subulate, laxly ciliate at base, remotely

so toward the filiform tip. Fronds 6 or 7, closely tris-

tichous, rigidly ascending, 25-55 cm. long, the stipes

mostly very much longer than the blades, 1-2 mm. thick,

subterete, narrowly sulcate ventrally, atropurpureous.

lustrous, finely paleaceous at extreme base, glabrescent;

mature blades simple or simply pinnate, if simple elon-

gate-cordate, 10-18 cm. long, 6-10 cm. broad, ver>

i Published by permission of the Secretary of the Smithsonian

Institution.
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deeply cordate at base, evenly long-acuminate at apex,
the tip attenuate or caudate ; if bipinnate developing only
1 or 2 lateral pinnae, these smaller than the terminal om
8-11 cm. long, normally ovate, long-acuminate at apex,
subsessile, inequilateral, unequally cordate at base, the
large rounded proximal portion incumbent upon the
short slender atropurpureous rachis; eosta nearly or

quite percurrent, evident upon both surfaces, brown-
sclerotic in the basal portion beneath, glabrous; veins

elevated above, prominulous beneath, coarsely reticulate

throughout, the areoles elongate, 5- to 7-seriate between
costa and margin, successively smaller toward apex and
sides, free excurrent veins minute or wanting, the mar-
ginal areoles very small; sterile margins entire or sub-

entire; leaf tissue chartaceo-coriaceous, translucent,

above dull gray-green, striolate betAveen the veins, light

or yellowish green beneath, glabrous ; sori 2, each a con-

tinuous line extending from near the basal sinus nearly
or quite to base of acumen, the closely revolute marginal
portion of the leaf blade very narrow (about 0.5 mm.),
the true indusium brownish, membranous, about 1 mm.
broad, subentire or minutely erose ; thickened annul us of

sporangia 12- or 13-celled; spores triplanate, rounded-
trilobate, about 40 |j in diameter, yellowish, granular,

subhyaline.

Type in the U. S. National Herbarium, nos. 679412 and
6

< 9413, collected in forest around Puerto Obaldia, San
Bias coast, Panama, altitude 50 meters or less, August,
1911, by H. Pittier (no. 4297). There is at hand also a

small frond collected in the Canal Zone region in 1911
or 1912 by E. D. Christopherson (no. 404).

To be compared with Adiantum diphyllum (Fee)

klaxon, 2 founded upon a specimen collected by Blanchet

in the region of Bahia. That species, which as described

and illustrated by Fee seems most distinct, has strangely

been reduced to synonymy under A. adiani
l

aides (J. Sm.)

C
- Chr., a large decompound plant of utterly different

2 Hewardia diphylla Fee, Crvpt. Vue. Bres. 1: 39. pi 9, f. 3.

1869.
'
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appearance. A. diphyUum resembles A. cordatum

rather closely in its wholly areolate venation, but differs

definitely in its distinctly petiolulate non-cordate pinnae,

its 18- to 20-eelled thickened annulus, and its dark,

opaque, deeply 3-lobed spores. Both species depart

widely from A. Wilsoni in their completely areolate

venation.

Leptochilus Killipii Maxon, sp. nov.

Species diversa L. oligarchico mirabiliter olim con-

fusa, a quo maxime recedit: statura minuscula, stipitibus

graeillimis, laminis parvis debilioribus simplicibus, nervis

(lateralibus exceptis) subimmersis tenuibus nee omnibus

valde reticulatis crassisque.

Rhizome wide-creeping (10-25 cm.), 2-3 mm. thick,

smooth, subangulate, flexuous, light brown, laxly and

deciduously paleaceous; scales few, distant, brown, 3-5

mm. long, linear to lance-attenuate, distantly dentate, the

teeth sometimes linear and gland-tipped. Fronds few

(2 to 4), distant 1.5-10 cm., laxly ascending, the fertile

usually surpassing the sterile. Sterile fronds 2 or 3,

25-30 cm. long, the stipes short (4-9 cm.), about 1 mm.
thick, olivaceous, bearing a few lax deciduous scales;

blades simple, lance-ovate to elliptic-lanceolate, acutely

cuneate at base, acuminate or long-acuminate at apex,

20-26 cm. long, 4.5-7.5 cm. broad, entire, the slender

costa strongly elevated on both sides ; lateral veins 18-20

pairs, nearly straight, diverging from the costa at an

angle of about 70°, prominulous; transverse connecting-

veins arcuate, forming about 5 series of major areoles,

these consisting of 3-5 diverse minor areoles, each with

a few, simple or broadly forked, included veinlets; leat

tissue dark green above, slightly paler beneath, papy-

raceous, glabrous, translucent, the ultimate venation evi-

dent but scarcely prominulous. Fertile fronds solitary,

35-40 cm. long, delicate, the stipe 21-27 cm. long, slen-

der, pale olivaceous, bearing a few distant scales; blade

13-14 cm. long, 1.5-2 cm. broad, lance-linear, narrowly

attenuate both ways from the middle half, the extreme

base decurrent; sporangia diffused, the free marginal

zone 0.5-1 mm. broad, plane; spores subglobose, yellow-



Recent Fern-

Literature 139

ish, very broadly alate, about 70 p in diameter (wings
included).

Type in the U. S. National Herbarium, no. 1013101,
collected near Juan Diaz, Panama, alt. 75 meters, in wet
forest ravine, January 13, 1918, by E. P. Killip (no.

2778). A second sheet of the same collection is almost
identical, and there is also a sterile specimen from the
vicinity of Frijoles, Canal Zone {Killip 2918). Other-
wise the species is known only from a single Peruvian
collection (Spruce 4636), to be mentioned further.

Baker's inadequate and misleading description of

Aerostichum oligarchicum (Leptochilus oligarchicus C.

thr.) is based upon two Peruvian specimens, both col-

lected by Spruce on Mount Guayrapurina. I have

studied these at Kew. The first of them, no. 4737, col-

lected in September, 1856, is a large, very robust, coarse

Plant with fully pinnate blades, the pinnae very strongly

reticulate-veined
; it is annotated by Baker, and must be

regarded as the type specimen of his species. The second

dement, Spruce 4636, collected in July, 1855, is exactly

°ur Panama plant, with delicate simple fronds. It is

not annotated by Baker and is so utterly different that

°ue wonders how it could possibly have been included in

!us concept of A. oligarchicum. Both specimens are rep-

resented by excellent photographs in the U. S. National

Herbarium.

Washington, D. C.

Recent Fern Literature

.

Andersson-Kotto, Irma. "Variegation in three spe-

i?

e'S
7 ?r

ferns -
'

' Zeitschrift fur induktive Abstammungs-
uncl Vererbungslehre. 1930 Bd. LVI Heft 2, p. 115-201.

The author of this paper has completed and published

results of another extensive and intensive study of fern

genetics. The report comprises nearly 100 pages with

numerous illustrations. It may be noted that owing to
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the separate development of the gametophyte genera-

tion ferns offer especially interesting material for* the

purpose of genetic analysis. In this study the writer

has followed through the behavior of variegation in sue-

cessive generations of three types of cultivated ferns

which she designates as Polystichum angulare, Lastraea

atraia, Scolopendrium vulgare. The paper is too exten-

sive for detailed review in this journal but it represents

a noteworthy contribution both to fern genetics and to

plant genetics, in general. It is noted that the character

of variegation found expression in the prothallia as well

as in the leafy fern plant. Possibly, this is the first case

in which albinism has been recorded for the gametophyte

generation.—R. C. B.

Prof. Conard has briefly recorded the finding of pro-

thallia of Botrychium virginianum in Iowa and published

photographs of some of his material. The specimens

were about 12 cm. below the surface of the ground, "ir-

regular roundish tubers, dark brown and coarsely bristly

outside. . . . The dense interior tissue was of the color

and consistency of white potato/' 1

A recent issue of Trillia (no. 9, Oct., 1930), the jour-

nal of the Botanical Society of western Pennsylvania,

contains an annotated list of 26 species of ferns and fern

allies observed at Little Moose Lake in the Adirondacks

by Marie B. Knauz.

A Second Station for Asplenium montanum in

Massachusetts.—There is a terse saying, once current

among the old-time mining prospectors of the west that

"gold is where you find it." In a broader sense this is

often true of many of the desirable things of life- I

have sometimes thought that this statement was also

i Conard, H. S. Proc. Iowa Acad. Set 36: 141-142, plates 1

and 2. 1931.
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particularly applicable to some of our rarer ferns and
orchids, and might well be extended to include the

unusual occurrences of birds and animals.

In May, 1924, while climbing down the cliffs at Monu-
ment Mountain, Great Barrington, I found a small

colony of Asplenium montamum growing in a niche along

the rugged face of the quartzite formation. This was
the first known station in Massachusetts for this species.

1

It is some twenty miles farther north than any pre-

viously reported. In April, 1930, I made another

strike, '

' to continue with the parlance of the prospector,

of A. montamum, this time some twenty-five miles still

farther north than Monument Mountain, at Blue Hawk
fountain (1800 ft. elevation), at Cheshire, Massachu-

setts. Here, as on the occasion at Monument Mountain.

While I was making photographic studies of the nesting

falcons, I found one or two fronds of this little fern, so

few indeed in the latter case, and in such poor condition

that to take them as evidence of my find might have

destroyed the meager colony. In fact the first few
fronds found here from their very scarcity and weather-

beaten condition, afforded just sufficient evidence to

aPpraise me of their true identity. But this slight evi-

dence gave me ample incentive for further search here.

Accordingly in early October, in company with Mr.
Sroun, of Lenox, I revisited the Blue Hawk station

Prepared to carefully search the steep outcropping* of

Sclnst tn*t form the mountain.
Starting in at the point of my discovery we worked

°ur way northward along the easterly face of the cliffs,

Inspecting pretty closely the seamed and scarred sur-

ace, for anything of botanical interest. Within an hour,
a out sixty yards from our starting point we were de-

nted at finding a fine colony of A. montanvm, some

U^iej* fifteen groups in all. These were all found

acAW Fern Journal 14: 92. 1924.
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Habitat of Mountain Spleenwort at Blue Hawk Mt.,

Cheshire, Massachusetts
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within a fairly limited area, and fairly accessible, but

were all we could find or reach, in the immediate vicinity,

without the aid of a rope. There may be more of them,

very probably are, in less accessible locations near-by,

for there yet remains a considerable area of exceedingly

difficult going, for further exploration. Several of the

small groups found seemed to be especially flourishing,

even luxuriant, for this dainty rock-loving species.

The finding of this species so far out of its previously

known range has led to the query, have we in our botani-

cal explorations overlooked this small species, or in other
M'»rds, is it not possible that it occurs over a considerably

Wider range than our observations have defined for it ?

b °r my own part I have a very definite feeling that here-

af*er I shall be constantly on the alert for it at still more

northern stations.—S. AY. Bailey, Ptitsfiehl, Mass.
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American Fern Society

Library Notes—I.

Newman, Edward. "A History of British Ferns and
Allied Plants." John Van Voorst, London, 1844.

This book is a contribution of a fern enthusiast of the

British Isles who began his fern study " while wandering

among the Welsh mountains in the autumn of 1837."

In his first undertaking to identify the forms which he

found in "Wales, some 20 or more, he found on his first

attempt that he could certainly name only two

—

Pteris

aquilina and Polypodium vulgar e. During the next

three summers, he undertook an intensive study of the

native ferns, both in the field and by cultivation in the

garden, and prepared a first edition of his book on

British ferns. Some three years later, the second edi-

tion, represented by the new accession to the Fern So-

ciety Library, appeared, considerably increased in size.

It is a matter of interest that Mr. Hombersley has pre-

sented a book not represented before either in the Fern

Society Library or in the Brooklyn Botanic Garden

Library.

As already noted, it is decidedly the book of a fern

lover, written with interest and enthusiasm, illustrated

with general and detailed studies of the species treated.

Fern classification reached a state of considerable

maturity in England more than 50 years before it became

an object of special interest in the United States. Tins

book of Newman's seems to represent for England a

stage corresponding in general with our early popular

books With

tribution of lists of definite localities for each species,

it should constitute an interesting reference for those

planning a fern visit abroad. Newman seems to have

had considerable correspondence and interchange o
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specimens with the United States, as he comments rather

regularly on the possible American range of these British

species. An interesting contemporary comment of this

type brings out an early name of an American species,

referring to the Beech Fern, which he calls Polypodium
Phegopteris:

The North American Polypodium connectile, for

specimens of which I am indebted to Mr. Booth and Mr.
Lea, is so similar that I can scarcely assent to the opinion
of that plant being distinct as a species."

It is interesting to compare this Newman book with

the more recent types of British fern books. For ex-

ample, Druery 's "British Ferns and Their Varieties

issued in 1900, contains the following comment:
The literature of our native ferns is very copious

but that of the earlier days of fern study either makes
no reference to varieties at all or dismisses them as mon-

strosities and consequently unworthy of serious atten-

tion. '

'

Apparently, in this volume, Druery emphasizes only

such species as have given rise to some type of unusual

feaf form. Newman, on the other hand, is not con-

cerned with sports. His volume lists some 43 species,

with ten equisetums and about as many lycopodiums.

The Newman contains such true ferns as Pilularia and

Marsilea which find no place in the Druery.
A further commentary on the present point of view in

British fern study may be found in an opinion expressed

by Mr. Druery that the crested Shield Fern together

with spiuulosa and another British type should really be

considered as varieties or sub-species of dilatata.

The point made at the start is thus obvious. This

°ook of Newman's deals with British ferns from the

Pwnt of view in which we still study our local species

as botanical forms of the wild, and not as garden

varieties.—R, c. B.
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"Icones Filicum Sinicarum, " reviewed by Dr. Merrill

in a recent number of the Journal, has been added to

the Society Library.

In a communication to the editors, Mr. Charles J.
7

Hudson, Jr., invites members who may have the oppor-

tunity to visit the fern room in the conservatories in

Garfield Park, Chicago. The collection here contains

some seventy-five species of ferns, representing tropical

types, together with cycads of all the known living

genera, Selaginellas, liverworts and mosses. The larger

plants are artistically arranged about a pool, fed by

streams which make miniature waterfalls as they find

their way over the rock-work among the ferns. These

are of all sizes up to giant-fronded swamp ferns (An-

giopteris) and tree-ferns twenty-five feet tall. In short,

the conservatory is a place of beauty and of interest to

the lover of ferns, well worth a visit.

Richard William Woodward, a member of the Society

since 1915, died at New Haven, Connecticut, May 16,

1931, aged 84. He was a native of Franklin, Connecti-

cut; he graduated from Yale in 1867, later pursuing

studies in various German universities. On his re-

turn to the United States, he was appointed chem-

ist to the expedition for the exploration of the 40th

parallel under Clarence King. He was for several years

with the Colorado Coal & Iron Co., at a time when Colo-

rado was still on the frontier. His later years were

spent in Connecticut, where much of his time was de-

voted to botany in which he had long been interested.

He was a familiar figure at the field meetings of Nes

England local botanical societies, more than commonly

welcome because of his modest, but altogether attractive

personality, as well as his keenness, skill and care as
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collector and observer. He published a number of notes

embodying both new localities for the rarer plants of

his region and, more noteworthy, original studies of the

floral behavior of Arenan'a lateriflora and Elodea.

New members

:

Benner, Jefferson S., Edison High School, Minneapolis, Minn.

Capt, Prof. Lueile, Dept. of Botany, Baylor College, Belton,

Texas.

Cooper, Mrs. Bertha A., 1227 Thurman St., Portland, Oregon.

Goodman, Dr. Edward H., Dorset, Vermont.

Knight, William A., Biltmore Forest, Biltmore, N. C.

Lippincott, Miss Rebecca C, Mooretown, N. J.

Lyness, Arthur S., 45 River Road, Iowa City, Iowa.

Matthews, Mrs. Florence W., 548 Santa Clara Ave., Berkeley,

Cal.

Peterson, Mrs. E., R. D. no. 2, box 759, Miami, Fla.

Reupke, A. H., 3624 North Oakley Ave., Chicago, 111.

Smith, Albert C, New York Botanical Garden, New York

City.

Smith, Mrs. Frank C, Jr., 32 Cedar St., Worcester, Mass.

Starry, David E., 403 Frear Hall, State College, Pa.

Stearns, Miss Frances, Junior College, Grand Rapids, Mich.

Tinkham, Mrs. F. L., Woods Hole, Mass.

Wiepert, D. D., 413 Eighth St., Brooklyn, N. Y.

Changes of address

:

Anderson, Dr. W. A., Dept. of Botany, University of Iowa,

Iowa City, Iowa.
Corne, Miss F. E., 17 Hilliard St., Cambridge, Mass.

DuBois, Mrs. Louis J., 654 South Market Ave., Sta. B, Brook-

lyn, N. Y.

Anna
St., New York City.

Gaylord, Mrs. Ilsien Natalie, Hotel Commander, Cambridge,

Mass.

Haring, Mrs. H. A., Woodland, Ulster Co., New York.

Lawton, Elva, Hunter College, Park Ave. and 69th St., New

York City.

Lewis, Rev. William F., Box 477, Bozeman, Montana.
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Richardson, H. H., 25 Cottage St., Brookline, Mass.

Stebbins, Dr. G. Ledyard, Jr., 47 Maple Ave., Hamilton, N. Y.

Mrs. Bertha A. Cooper, 1227 Thurman St., Portland,

Oregon, wishes to purchase ferns from Arizona, New
Mexico and Texas.

Wanted—to exchange Trichomanes petersii, Woodsia

obtusa, W. glabella, Pellaea atropurpurea, P. glabella,

Scolopendrium vulgare, Cheilanthes feci, C. californica,

Pityogram ma triangularis, Botrych ium dissection, B.

obliquum, Asplenium platyneuron, A. pinnatifidum, for

specimens of Botryehium lanceolatum, B. simplex, B.

matricariaefolium, Ophioglossum vulgatum, and B. dis-

sectum, and B. obliquum, from the N. E. States.—E. W.

Graves, Bentonsport, la.

Mr. Arthur S. Lyness, a new member of the Fern

Society, whose address will be found on page 147, is mak-

ing a study of the fernworts of Iowa and is anxious to

obtain as many specimens of Iowa material as possible.

Loan material may be sent to him at the Graduate Col-

lege, University of Iowa, Iowa City, Iowa,
be glad to get

He will also

definite information regarding special

localities.
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Blechnum spicant, 72, 73, var.
fallax, 71. See also Struthiop-
teris

Blomquist, H. L. Some pteri-

dophytes of North Carolina
and their distribution, 81

Botrvchium, 4 ; dissectum, 22-24,
68, 86, 125, 127-129, 132,
from Minnesota, 21, var. obli-

quum, 68, 69; lanceolatuni.

71 ; Lunaria, 71, 72 ; obliquum,
21-24, 69, 86, 125-130, 132,

var. dissectum, 68, var. tenui-

folium, 126, 128-130; silaifo-

liuin. 69; ternatum, var. inter-

medium, 125-130, 132, var.

oneidense, 125-130, 132, var.

rutaefolium, 126; virginianum,

69, 80, 140 A ,

Botrychiums of the central

states 125
Boykinia rotundifolia, 107
Brake, cliff, 106; common 28 :

purple cliff, 19, 51, 57, 58, 83

California, recent fern notes from
southern, 106

Calluna, 71
Campanula rotundifolia, 10-.

Camptosorus, 5 rhizophyllus,

14, 16, 50, 55, 88
Cedar, running, 82

.

Cheilanthes. 53; alabamensis 19 ,

eracillima, 50, 55, 107, 1M •

lanosa, 19, 88; peninsulari>

25, 26; an island variety ot,

25 var. insularis, 2o ;
sM-

quosa, 123; tomentosa, 20,

<JSS"£*C icones filial

sinicarum (review). 74; Btodies

of Chinese ferns (review), £*

Christenskn, C. Asiatic pten-

dophyta collected by Joseph K
Rock, 1920-1924 (review), 110

Cladonia, 83 ^k^tuJtaam
C rvptopramma acrostichoides

.

108 1^:2: Stelleri, 104

Cypripediuni pobescens, o; spec-

'tabile, 02
Cyrtomium falcatum, tb, in a

well. 76 _ „ oo
Cystopteris bulbifera ... >•

w,

10C: fragilis, 3, 71-<3, <5, 89,

103, 104, 108, 118

Dapbne Cneorum, 5

Dennstaedtia punctilobula, u,

86, 89 u , 11
Dicksonia punctilohula, li

Dole, W. H. Notes fron. a New

Jersey fern garden, I, It "
57, III, 103

149
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Dryopteris cristata, 89 ; dilatata,
71. 88; Filix-mas, 71, 73, f.

subinte.irra, 71 ; hexagonoptera,
88 ; intermedia, 4, 89 ; Lon-
ehitis, 72, 73 ; marginal is, 4,

88 ; noveboracensis, 4, 84, 88

;

Phegopteris, 72 ; pulchella, 72 ;

simulata, 60, 62 ; spinulosa, 4 ;

Thelypteris, 3, 88. See also
Phegopteris, Palystichum and
Thelypteris

Epilobium adenoeaulon, 29 ; ali-

gns ti folium, 29
E<jii i seta in European herbaria,

studies of, 90
Equisetum, 75, an injurious fun-

gous parasite of, 75 ; arvense,
28, 91, 101, 123 ; asperrimum,
101; debile, 91, 92, 94, 101,
102 ; diffusum, 91 ; fluviatile,

91, 102 : giganteum, 92, 94, 95,

101, 102: hiemale, 95-97, 99-
102, var. Doellii, 91, 99, 100,

var. Jesupi. 99, var. Schleich-
eri, 91, 97, 98: kansanum,
91 ; laevigatum, 91, 94, 95, 97,

98, 100 ; limosum, 101, 102 ;

Mackaii, 99 ; Martii, 95 ;

Moorei, 91, 95, 96, 98, 100,

101 ;
mvriochaetum, 92. 94, 95,

101, 102 ; Nelsoni, 100 ; occi-

dental^ 97, 98 ;
paleaceum, 99 ;

palustre, 101 ;
praealtum, 75,

83, 89, 91, 98 ;
pyramidale, 95 :

rainosissimum, 91, 92. 94-98,

100, 102 ; robustum, 83 ; Schaff-

neri, 95; scirpoides. 100, 123;
sih aticum, 101 ;

Telmateia, 28,

91 ; trachyodon, 91, 94, 98-
101 ; variegatum, 99-102, var.

alaskanum, 99, 100, var.

Jesupi, 99, 100 ; xylochaetum,
i»4, 95

Ewax. J. Recent fern notes
from southern California, 106

Fern, adder's tongue, 67 ; bladder,

3 ; Braun's holly, 10 ; brittle,

15; broad beech, 8, 10; bulb,

83 ; chain, 84 ; Christmas, 3, 4,

15, 84 ; cinnamon, 84 ; climb-

ing, 60, 66, 83 ; fragile bladder,

3, 8 ; hard, 114 ; hay-scented,
84, 86; holly. 76; interrupts 1,

8, 84; lady, 3, 4, 8, 12, 58;
lowland lady, 84 ; marginal
shield, 4, 58; marsh, 3, 8, 28;
New York. 4, 8, 84; oak. 73,

106 ; royal, 3, 62 ; walking, 50,

57
Fern books to lend. 34 ; fireworks

from a, 26 ;
garden, notes on a

New Jersey, I, 1, II, 57, III,

103 ; literature, recent, 24, 74,
109. 139 ; notes from southern
California, 106: from Wash-
ington, 1930, 117; oldest liv-

ing. Ill ; Society, 29, 77, 114,
144

Ferns, List of Tennessee, 11, 64 :

new tropical American, VIII,
136 ; notes on xerophytic, 49

Fireweed, 29
Fireworks from a "fern," 26

Glimpse of Iceland, 71
Grai steix, J. E. Evidences of

hybridism in Selaginella (re-

view), 109
Graves, E. W. Botrychium dis-

sectum from Minnesota, 21

;

Botrychiums of the central

states, 125
Gymnogramme triangularis, 50

Ilart's-tongue, 8, 13
Ileuchera sanguinea, 5
Ilippochaete hyemalis Jesupi, 99
Horsetail, common field, 28
Hu, H. H. Icones filicum sini-

carum (review), 74
IIur.T'.ARD, F. C. Cyrtomium fal-

catum in a well, 76

Iceland, a glimpse of, 71
Injurious fungous parasite of

Equisetum, 75
Iris cristata, 5, cristata alba, 5;

gracilipes, 5 ; niinuta, 5 ;
verna,

5, 62
Island variety of Cheilanthes pe-

ninsularis, 25
Isoet.'s, 132, tropical American,

132; andina. 133; cubana, !•>-'

Emrelmannii, 83, var. carohiii-

ana, 90; hieroglyphiea, J34;
lacustris, 134; Martii, lM*
montana, 134; saccharata, ldo

.

Salvatieri, 135 ;
triquetra, l«w.

134

Juniperus virginiana, 62, 66

Kbstnbr, Pail, letter from. 29

Kummerle, J. B. Papers on ex-

otic ferns (review), 110

Lastraea atrata, 140 ..
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Errata
Page 52, line 17. For Polpodium, read Polypodium.

Page 71, line 31. For subintegrum, read subintegra.

Page 83, line 5. For sherwoodii, read Sherwoodii.

Page 110, line 11. For Kummerle, J. V., read Kiimmerle, J. B.

Page 110, line 17. For Lycopodiacae, read Lycopodiaceae.

Page 110, line 18. For Selaginellacaea, read Selaginellaceae.

Page 110, line 18. For Psilotacaeae, read Psilotaceae.
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Distribution of the Ferns of Wyoming
Leo A. Haxna

The author served in the Rocky Mountain Herbarium
°t tiie University of Wyoming as personal research

assistant to Dr. Aven Nelson during the years 1929-

1930. It was his good fortune to have an opportunity
to study the specimens of ferns in the Rocky Mountain
Herbarium and to review class notes from a number of

lectures delivered by the late Dr. Edwin B. Payson.
The key to the ferns as adapted to this paper was origi-

nally worked out by Elias Nelson. Dr. Payson made a

number of changes. Many of the notes upon the several

^nera as well as numerous citations represent the work
of Dr. E. B. Payson. (Herbarium numbers allude to

specimens of the Rocky Mountain Herbarium.)

Key to the Ferxs (Polypodiaceae) of Wyoming
*• Lower surface of the leaves covered with a dense tomentum,

scales, or a conspicuous white powder.
fc

. Leaves tomentose or scaly beneath 1. Cheilanthes

h *>. Leaves covered with white powder beneath .2. Notholaena
Qa

' ^wer surface of the leaves glabrous or merely pubescent.

fe
- No indusium present (or if present, then inconspicuous).

& Leaves simply pinnatifid or once pinnate.

3. Polypodium

c?- Leaves at least twice pinnate or pinnatifid.

d. No indusium present; large ferns, leaves 2-9

dm. long 4. Athyrium

^[Volume 21, No. 4, of the Journal, pages 117-152, plates 10-

'
Wa* issued Dec. 2, 1931.]
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dd. Inconspicuous indusium present ; medium-sized

ferns, leaves rarely over 3 dm. long.

e. Leaves usually more or less pubescent and

glandular; indusium split into narrow lobes

and spreading on every side of the sorus.

5. Woodsia

ee. Leaves perfectly glabrous; indusium at-

tached at one side and thrown back by

ripening sporangia 6. Cystoptehs
bb. Indusium present, formed either of the inrolled leaf mar-

gin or from epidermal cells not attached to the margin.

0. Indusium formed from inrolled leaf margin.
d. Large ferns, leaves 50-200 cm. long; stipes

stout, pale brown or straw-colored 7. Pteris

dd. Small ferns of rock slides and cliffs, leaves

rarely 20 cm. long.

e. Bases of the etipei involved in copious

brown hairlike scales; pinnules ovate or

lanceolate 8. Pellaea

ee. Bases of the stipes not conspicuously hairy

or scaly at least the fertile pinnules linear

or linear-lanceolate 9. Cryptogram ma
cc Indusium formed from epidermal cells not connected

with the margin of the leaf.

d. Sori round or nearly so.

e. Leaves simply pinnate, pinnae spinulose.

10. PolystichuM

ee. Leaves at least twice pinnatifid.

/. Sori usually variable in shape on the

same leaf, some elongated and hooked

or curved at one end 4. Athyrium

ff. Sori nearly uniform, round.

9- Indusium conspicuous with a notch

at one side 111. Dryopteri*

99- Indusium less clearly evident, not

round with a notch at one side.

h. Leaves usually more or less

pubescent and glandular; in-

dusium split into narrow lobes

and spreading on every side of

the sorus 5. Woodsia
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hh. Leaves perfectly glabrous; in-

dusium attached at one side

and thrown back by the ripen-

ing sporangia 6. Cystopteris

dd. Sori elongated or linear, not round.

e. Leaves twice pinnate or piimatifid; sori

usually more or less lunate or hooked.

4. Athyrium

ee. Leaves once pinnate or linear and forked.

12. Aspleninm

(Credit for the toy is ascribed to the Department of

Botany, University of Wyoming)

1. Cheilanthes Swartz. Lip Fern

1. Cheilanthes Feei Moore.

Cheilanthes lanuginosa Xutt.

Common in the crevices of dry rocks. Sonoran and

Transition zones.

Specimens PYaminprl - Rarnuni. Johnson CountV. A.

jo*, 4!)4; Hills easl of Laramie, Bufium. 1197; Laramie
Hills, E. Nelson, 442; Laramie Hills, A. Nelson, 8106.

Cheilanthes Fendleri. This fern has been collected in

the foothills of Larimer County, Colorado.

Cheilanthes gracMima. This fern occurs in central

Idaho and southwestern Montana.

2. Notiiolaexa R. Br. Cloak Fern

DLERI
Dry rock crevices. Upper Sonoran or Transition

zones.

->
2
Peeimens examined : Crow Creek Canyon, E. Nelson,

3. Polypodium L. Polypody
*• Polypodium vulgare L.

Polypodium hesperium Maxon. Proc. Biol. Soe. Wash.

13:200. 1921.
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The plant occurring in Wyoming is not quite typical

P. vulgare. Maxon considers it a different species,

while Fernald in Rhodora 24 : 137. 1922, treats it as the

variety colurnbianum Gilbert of P. vulgare. At this

time only one collection is known from Wyoming ; Crow

Creek, Laramie Hills, A. Nelson, 8902.

4. Athyrium Roth. Lady Fern
*

Indusium vestigial, rarely at all evident. Sori round.

1. Athyrium alpestre

Indusium more evident. Sori usually somewhat elongated and

curved or hooked 2. Athyrium Filix-femina

1. Athyrium alpestre (Hoppe) Rylands.

The form occurring in Wyoming is the variety amen-

canum Butters (Rhodora 19: 204. 1917). This variety

was raised to specific rank by Maxon, as Athyrium

amerieanum (Butters) Max., Am. Fern Jour. 8: 120.

1918. At present this plant is known from but one

locality in Wyoming. It is to be expected in other

places, however, as there are specimens in the herbarium

from northern Colorado and western Montana.

Specimen examined: Glacial cliff, Teton Mountains.

Merrill and 'Wilcox, 1032.

2. Athyrium Filix-femina (L.) Roth.

Asplenium Filix-femina (L.) Bernh.

The relationships of the American forms of this

species are treated by Butters in Rhodora 19: 170-207,

1917. The Wyomin
typical A. Filix-femina and the variety calif'ornicum

Butters.
r

Specimens examined: Vicinity of the Big Horn Moun-
tains, July-August, 1897, T. A. Williams, collected

specimens from floating logs; Leigh's Lake, Jackson s

Hole, Merrill and "Wilcox, 920; Jackson's Hole, A. Nel-

son, 940.
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Woodsia
Leaves conspicuously pubescent and glandular; lobes of the in-

dusium narrow, but not beaded 1. Woodsia scopulina
-Leaves finely glandular or sometimes glabrous; lobes of the in-

dusium linear and beaded 2. Woodsia oregana

1- "Woodsia scopulina D.C. Eat.
A common fern of rather dry situations. Transition

to Canadian zones. (Sometimes found nearly at the

timber line.)

Specimens examined: Teepee Creek hills, Big Horn
Mts., Willits, 474 ; headwaters of Clear Creek and Crazy
Woman River, Tweed)/, 3544. 3547; along the Snake
«iver, 20 miles wrath of Jackson, Merrill and Wilcox,
y
^9; Laramie Peak, A. Nelson, 1594; Centennial Hills,
A. Nelson, 1682; Bridge*1 Peak, Goodding, 1953.

2
- Woodsia oregaxa D.C. Eat.
At present this plant is known from but a single sta-

tion in Wyoming : Sundance Bit, Crook County, A. Nel-
s°n> 2153. It is noted that the leaves are somewhat
thicker than in scopnlina,

6. Cystopteris Bernh. Brittle Fern

!• Cystopteris fragilis (L.) Bernh.
Filix fragilis (L.) Underw.
The commonest fern of Wyoming. It occurs in the

Transition, Canadian, and Hudsonian zones. It is often

infused with Woodsia.
Specimens examined: Mvan Kara Mt., Carter; Sun-

dance Creek, A. Nelson, 2113; Wolf Creek Canyon, A.
^Ison, 2297 ; Trabine Creek, Big Horn Mts., Willits,
*u°; headwaters of Clear Creek and Crazy Woman

al7v TweedV> 3545 ; Moose Falls, Yellowstone Park, A.

oqj
E

- kelson, 6577, 6578 ; Yellowstone Canyon, Oleson,
'

. ^ ; Teton Mts. near Leigh's Lake. Merrill and Wdcox,
"& i

; Mexico mines, A. Nelson, 587 ; Lincoln Gulch, A.
" e*o*, 2606; Pole Creek, A. Nelson, 97; La Plata

;

>unes, E. Nelson, 5122; Leucite Hills, Merrill and Wil-
C0X

> 471, 474.
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7. Pteris L. Bracken Fern

1. Pteris aquilina L.

Pteridhim aquilinum (L.) Kulm.

The Wyoming plant is rather intermediate between

the eastern P. aquilina and the western P. aquilina, vari-
*

ety puhescens (Underw.) Kuntze.

Wyoming specimens examined: Gibbon Canyon, Yel-

lowstone Park, A. and E. Nelson, 6733; Leigh's Lake,

Merrill and Wilcox, 923; Jackson's Hole, between Jenny

and Leigh's Lake, Payson and Payson, 2215; Laramie

Peak, A. Nelson, 1601, 7518 ; Centennial Valley, A. Nel-

son, 2662; Jordan's ranch, Alpine, Payson and Arm-
strong, 3486.

8. Pellaea Link. Cliff Brake

At least the upper pinnae of the leaf usually entire; stipes slen-

der, .5 to .75 mm. in diameter, sometimes marked transversely,

but not usually breaking off near the ground.

1. Pellaea glabella

Upper pinnae usually two-parted; stipes rather stout, about 1 mm.

thick, usually marked near the base with transverse depressions

along which the stipes break easily 2. Pellaea Brewen

1. Pellaea glabella Mett.

Pellaea atropurpurea, Occidentalls E. Nels. Fern

Bull. 7: 30, 1899.

Pellaea Occident alts (E. Nels.) Rydberg; Underw. Na-

tive Ferns, p. 98, 1900.

Pellaea pumila Rydb., Mem. N. Y. Bot. Gard. 1: 4.

1900.

This plant occurs in the Transition zone. It is closely

related to Pellaea atropurpurea of the eastern states and

may be only a distinct variety.

Specimens examined: Headwaters of Clear Creek and
( 'razy Woman River, Tweedy, 3546 ; Loomis Creek, Na-

trona County, Gooddimj, 183; Laramie Hills, A. Nelson,

1919; Laramie Hills, A. and E. Nelson, 6837.
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2. Pellaea Breweri D. C. Eat.

Rock crevices. Transition, Canadian, and Hudsonian
zones.

Specimens examined: Hoback River Canyon, Payson
and Payson, 3066; Sheep Mt. (Ferry Peak) near Al-
pine, Payson and Armstrong, 3649; Piney Mt., Payson

474, 513.
Merrill and Wilcox

9. Cryptogramma R.Br. Rock Brake
AH the leaves usually spore-bearing, essentially alike; stipes dark

brown
.. 1. Cryptogram ma densa

Leaves distinctly of two kinds, the spore-bearing taller and the

pmnae narrower; stipes green or straw-colored.

2. Cryptogramma acrostichoides

1. Cryptogramma densa (Brack.) Diels.

Pellaea densa Hook.
Cheilanthes siliquosa Maxon, Am. Fern. Jour. 8: 116,

1918.

Canadian zone. As far as the specimens of the Rocky

Mountain Herbarium show, this species has been col-

lected but once in Wyoming. This was from Glacier

Creek, Teton Mountains, Payson and Payson, 2266

Ehas Xelson reports it from the "Teton Range" in the

Fem Bulletin 7: 30, 1899. Probably it was reported

from there by Brandegee.

- Cryptogramma acrostichoides R. Br.

Common in rock slides. Hudsonian and Arctic-

^Ipine zones.

Specimens examined : Little Goose Creek hills, A. Nel-

JJ*.
2340; Obsidian cliff, Yellowstone Park, Payson and

Payson, 3103; Upper Geyser Basin, Bhmkinship; Gib-
2°n meadow, Yellowstone Park, A. & E. Nelson, 6191

;

i,
e|on Mrs., Owen; Jackson's Hole, A. Nelson, 9o0;
Mon Mts, MerriU and

—
- - *

—

—

P Wilcox
2235
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ding, 2050; Battle Lake Mt., A. Nelson, 4222. Dr. E.

B. Payson observed this fern in abundance at Cotton-

wood Lake, east of Smoot.

10. Polystichum Roth. Holly Fern

Polystichum mohrioides, variety scopidinum. Fer-

nald in Contr. Gray Herb. 72 (Rhodora 26) : 92 gives

an account of this fern. Though reported from the

Teton Canyon of Idaho, probably it actually occurred in

Wyoming.

1. Polystichum Lonciiitis (L.) Roth.

Canadian zone.

Specimens examined: Teton Mts., near Leigh's Lake,

Merrill & Wilcox, 1081 ; Teton Mts., above Jenny Lake,

Payson and Payson, 2291 ; Salt River Mts. east of Afton,

Payson and Armstrong, 3278 ; Battle Lake Mt., A. Nel-

son, 4240; Bridger Peak, Goodding, 1936.

11. Dryopteris Adans.

1. Dryopteris Filix-mas (L.) Sw. Male Fern.

Canadian zone.

Specimens examined: Dale Creek, Roth; Chimneys of

Pedro Mountains, Natrona County, Goodding, 119;

Laramie Peak, A. Nelson, 7558; Ragged Top, A. Nelson.

8935.

12. Asplenium L. Spleenwort
Leaves linear, irregularly forking 1. Aspleyiium septentrionale

Leaves broader, pinnae oval or oblong.

Stipe brownish near base, rachis green 2. Asplenium viride

Stipe and rachis brownish throughout.

3. Asplenium Trichomanes

1. Asplenium septentrionale (L.) Hoffm.
Belvisia septentrionalis Mirb.

Transition zone.
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*

Specimens examined : Dry granite cliffs, Crow Creek,
Laramie Hills, Aven Nelson, 8900; Granite rocks, Fish
Creek, Albany County, near the Colorado line, Payson
<fc Payson, 2508.

2. ASPLENIUM VIRIDE Hudson.
Canadian zone.

ecimens

Me

3. Asplenium TRiciiOMANEs L. Maidenhair Spleenwort.

Transition

Specimens examined: Drv granite cliffs, Crow Creek,
Albany County, A. Nels., 8901.

The map accompanying this article is self-explana-

tory. It is sufficient to say that it is .an attempt to show

Conclusion

At the present time it is known that the eighteen

species of ferns above listed are indigenous to the area

included within the state of Wyoming and that the

additional species, Polystichum mohrioides, Cheilanthes

FendleH, and Cheilanthes gracillima, will probably be

found within the limits of the state. It will be noted

that there are four areas characterized by a relatively

^eat abundance of species of ferns, the Teton Moun-
tains, the Laramie Hills, the Big Horn Mountains, and
the Medicine Bow Mountains. It is significant that few
or no ferns have been reported from the Salt River,

lnd River, Absoroka, and Uinta Mountains.

Granger, Wyoming.
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Explanation of Plate

R Cheilanthes Feei

P Notholaena Fendleri

. Polypodium wlgare

W Athyrium alpestre

S Athyrium Filix-femina

+ Woodsia scopulina

# Woodsia oregana

Pteris aqnilina

A Asplenium septentrionale

T Asple/iiiim Trichomanes

V Asplenium viride

F Cystopferis fragilis

L Pellaea glabella

B Pellaea Breweri

1 Dryopteris Filix-mas

C Cryptogramma densa

M Cryptogramma acrostiehoides

6 Poly.sticliium Lonchitis

New Tropical American Ferns—IX i

William R. Maxon

In the present instalment two new West Indian species

are described. The first, from Jamaica, is related to

Elophoglossum heteromorphum, of the South American

^ndes, but appears to have been strangely confused with

• indent, which for the present must be excluded from
t,le Jamaican flora. The second species, Adiantopsis
asPlenioides, is a very rare Cuban plant, closely allied

to 4. monticola, of Brazil.
*

El uaPhoglossum nematorhizon Maxon, sp. nov.

§ Vondyloneura. Faciei et praesertim rhizomate fili-

°rmi te»ui E. heteromorpho simillimum, sed frondibus

^Published by permission of the Secretary of the Smithsonian
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fertilibus quam steriles brevioribus, laminis fertilibus

ovatis nee ellipticis, laminis sterilibus basi cuneatis nee

rotundato-truncatis, nervis obliquis nee patentibus, sporis

triplanatis subglobosis laevibus nee oblongo-reniformibus

crenato-marginatisque satis diversum..

Rhizome wide-creeping, up to 35 cm. long, branched,

filiform (0.5-1 mm. in diameter), light castaneous, angu-

late, deciduously squarrose-paleaceous ; scales lax, bright

brown, narrowly lance-attenuate, 3-4 mm. long, 0.5-0.8

mm. broad above the rounded base, subentire. Fronds

numerous, distant, laxly ascending, long-stipitate, the

sterile ones surpassing the fertile. Sterile fronds 8-21

cm. long, the stipes filiform, 0.2-0.3 mm. thick, 1-2 times

as long as the blade, lightly flexuous, olivaceous from a

brownish base, laxly scaly, minutely glandular-puberu-

lous, the hairs capitate, extending sparingly throughout

the frond; blades 4-8 cm. long, 1-2 cm. broad, lance-

elliptie to linear-oblong, cuneate at base, acuminate or

usually acute at apex (the tip obtuse), laxly and dis-

tantly paleaceous upon the margins, the lower surface.

and the slender elevated subflexuous costa above and

beneath, the scales similar to those of the rhizome, but

smaller, subinvolute, and subserrulate at tip; veins 15-

20 pairs, distant, oblique, immersed, simple or once

forked, terminating in large depressed circular hyda-

thodes 0.5 mm. from the margin ; leaf tissue bright green,

membrano-herbaceous. Fertile fronds very few, 4-H

2-4
laxly paleaceous, flexuous; blade 1.5-2.5 cm. long, 10-1-

mm. broad, ovate, abruptly acuminate at base, acutisn

at apex, narrowly revolute-marginate, persistently pale-

aceous above, scantily so beneath; spores triplanate, sub-

globose, about 70 M in diameter, yellowish, nearly smooth.

Type in the U. S. National Herbarium, no. 118394b.

collected near the extreme summit of Blue Mountain

Peak, Jamaica, altitude 2100-2200 meters, on steep shad?

earth-slope (clay) of forest ravine, July 8, 1926, byW
ham R. Maxon (no. 10566). A second collection, r'

identical data, is Maxon 9938.

In his synoptical treatment of the ferns of Jamaica

Jenman lists Acrostichum Lindeni Bory as "infrequent

ith
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on the sides of large rocks and banks in the forest above

7000 ft. altitude, just below the crown of Blue Mountain
Peak." There are, however, no specimens of E. Lindeni
in the Jenman Herbarium at the New York Botanical

Garden, the Jamaican. Government Herbarium at Kings-

ton, or the herbarium of the Roval Botanic Gardens,

Kew, to which institution Jenman customarily sent new
or critical material during his residence in Jamaica.

His description is fairly good for E. Lindeni, which is

well known from continental material ranging from
llexico to Ecuador and Bolivia, and does not at all apply
to the present plant, E. nematorhizon. Nevertheless,

considering the nearly or quite identical locality ascribed

by Jenman, and the further fact that in detached sterile

tronds of the two species there is a general resemblance
in texture, size, shape,- and coarse venation of the blade, it

seems very probable that Jenman observed the Jamaican
Plant in the field (mistaking it for E. Lindeni) but sub-

sequently lost or misplaced his specimens, and that even-

tually in preparing manuscript for the Synoptical List

°i Jamaican ferns he trusted to memory in this instance

and based his description of E. Lindeni wholly upon her-

barium specimens of the common continental plant. In
110 other way can one reconcile, for example, his disregard
of the wide-creeping filiform rhizome of the Jamaican
Plant, which stands in the strongest contrast to the short

thickish rhizome and its copious covering of strongly

denticulate-ciliate, dark castaneous scales correctly

ascribed to E. Lindeni. It is almost certain that E. Lin-

dem must be excluded from the Jamaican flora.

Th-e true alliance of E. nematorhizon is with E. Jietero-

norphum (KL) Moore, founded upon Colombia speci-

mens (Hartweg 1525), of which typical examples have
been studied at Kew and the British Museum. Though
similar

in jts rhizome, that species differs definitely in
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having the fertile fronds longer than the sterile, in its

oval-oblong sterile blades, which are rounded-truncate at

base and have the veins spreading, in its elliptic fertile

blades, and in minute characters of scales and spores.

Adiantopsis asplenioides Maxon, sp. nov.

Species rarissima A. monticolae affinis, quod differt:

statura minora, textura crassiora, pinnis plerisque

oblongis et solum auriculatis nee late trapeziformibus et

profunde lobatis vel partitis, nervis pinnatis nee flabel-

latis, et marginibus sterilibus subintegris nee profunde

crenulatis.

Rhizome ascending, about 1.5 cm. long, 5 mm.
rigidly appressed-paleaceous ; scales 3.5-4.5 mm. long,

narrowly subulate-attenuate to a fragile filiform tip,

light castaneous, concolorous or thicker and darker with

age, subentire. Fronds several, cespitose, recurved-

ascending, 10-18 cm. long; stipes 2-6 cm. long, 0.3 mm.
thick, wiry, dark castaneous, naked, glabrous; blades

linear, 8-12 cm. long, 1-1.5 cm. broad, slightly narrowed

at the abruptly obtuse apex, barely or not reduced at

base, pinnate-pinnatifid, the rachis delicate, like the stipe

;

pinnae 10-20 pairs, alternate or (in the basal half) sub-

opposite, spreading or appearing retrorse, mostly 5-8

mm. long, 3-7 mm. broad, broadly rhombic, strongly

inequilateral, deeply auriculate-lobate at distal base (the

lobe cuneiform, 1.5-3.5 mm. broad, often free in the lower

pinnae, deeply crenulate if sterile), broadly decurved-

excayate proximally (the lower margin entire), the mam
portion of the segment broadly rhombic-cuneate and

coarsely 2-lobate or 3-lobate; venation immersed; son

single or geminate in the sinuses (rarely confluent), few-

sporangiate, the indusia ample, oblong to narrowly rem-

form, vaulted, subentire; spores triplanate, yellowish,

translucent, about 72 p in diameter, nearly smooth.

Leaf tissue light or yellowish green, delicately herba-

ceous, glabrous.

Type in the U. S. National Herbarium, no. 1301520,

collected near Rio del Medio, at Las Pozas, Province ol

Pinar del Rio, Cuba, "very scarce," Sept. 10, 1923, by

Erik L. Ekman (no. 17456). Collected also in eastern
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Cuba long ago by Charles Wright (no. 881), according
to a specimen at Kew first identified by Hooker as A.
paupercula and subsequently as Hypolepis Gardner

i

Hook., i.e. Adiantopsis monticola (Gardn.) Moore, a
Brazilian species founded on Gardner 3557, of which an
excellent example is at hand.

The relationship of A. asplenioides is in fact clearly

with A. monticola. The latter is, however, a considerably

smaller yet coarser plant, differing in its ebeneous stipe

and rachis and its rather narrowly oblong pinnae, these

with scarcely an exception merely auriculate at the upper
base, in contrast to the deeply lobate or pinnatifid pinnae
of A. asplenioides, in which the basal lobe is sometimes
free. In A. monticola the leaf tissue is rigidly herba-

ceous and the sterile margins are subentire; the veins

also are pinnately arranged, as opposed to the flabellate

venation of A. asplenioides.

The Genus Lomagramma in America 1

R. C. Ching

In the course of my recent study of the genus Lepto-

ehilus as treated by Christensen in the Index Filieum,

I came across the American L. guhinensis (Aublet) C.

Chr., 2 which does not agree well with Leptochilus Kaul-

fuss ampinm
contrary, comes so near Lomagramma, a genus known

hitherto only from tropical Asia, that its affinity seems

too obvious to be mistaken.
The genus Lomagramma* was first founded by J.

J The present short paper is written in response to a kind re-

quest from Dr. Carl Christensen, who thought it might prove of

some interest to the readers of the American Fern Journal.
2 C. Chr. Index Filieum, p. 385. 1905.
3 Journal of Botany 3 : 402. 1841.
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Smith upon L. pteroides (nomen) from Luzon (leg.

Cuming), which was, however, later found by Hooker,4

and admitted by its author,5 to be only an abnormal

form of Leptochilus lomarioides* Blume, a fern common

in the Indian Peninsula, throughout Malesia and the

Philippines, and northward to Liu-Kiu, Tonkin and

South China.

As a genus, Lomagramma distinguishes itself from

other related genera by a wide-scandent habit, the

articulate pinnae with reticulated venation, and by the

absence of lateral main veins. Fronds stipitate and

adherent to the rhizome; lamina oblong or oblong-

lanceolate, simply pinnate or rarely bipinnate, pinnae

articulate to the rachis and easily detached; venation

anastomosing in 2 to several series between the margin

and costa, of angular oblique areoles without free in-

cluded veinlets as in some of the species of Bolbitis, to

which the present genus is closely related, and like, that,

probably of a meniscioid origin.

As hinted above, Lomagramma J. Sm. has hitherto

been considered as an exclusively Asiatic genus, repre-

senting about half a dozen 7 good species, all natives of

the tropical countries. However, our attention was

called long ago to the unnatural systematic position of

Leptochilus giiianensis (Aublet) by Dr. Carl Christen-

sen,8 who, having noticed the peculiarly articulated

pinnae and the wide-scandent rhizome, was then of the

opinion that it should be segregated as a distinct genus.

* Species Filicum 5: 269. 1864.

sHistoria Filieum 141. 1875.

sEnumeratio plant. Javae, etc., 206. 1828.

7 As construed here, Lomagramma does not include the free-

veined species, always with bipinnate to tripinnatifid leaves. They

are of Arthrdbotrya J. Sm.
s On the American Species of Leptochilus sect. Bolbitis, in

Botanisk Tidsskrift 26: 2. Hefte, p. 286. 1904.
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crcty

Speaking systematically, Leptochilus guianensis

(Aublet) appears so well associated with the Asiatic

Lomagramma lomarioides (Bl.) J. Sm. in many re-

spects, that, apart from the geographical distinction, it

can safely be distinguished from the Asiatic species only

by the coadimately binnatifid leaf-apex, the more or less

cuneate base of the shortly stalked lower pinnae and by
the rufous-brown scales on rhizome, and on rachis and
eosta beneath, the latter of which are rather sparingly

scaly. On the other hand, the Asiatic species has

impari-pinnate leaves, truncate or rotundo-truncate ses-

sile pinnae and copiously sh;

on rachis and bullate ones on the costa beneath. Both

species, however, agree in having the rachis more or less

narrowly winged, particularly towards the apex, in

stipes and rachis being broadly channeled on the upper

side and in very thin herbaceous texture. The venation-

Patterns are essentially alike, except that the American

species has more often open areoles towards the margin

and prominently clavate tips of the veinlets.

Having so far briefly reviewed both generically and

specifically, I feel it, now, safe enough to conclude that

Leptochilus guianensis (Aublet) C. Chr. is a Loma-

gramma J. Sm., and it is very closely related to X.

lomarioides (Bl.) J. Sm. from Asia, and, therefore, to

Propose the following nomenclatural change:

Lomagramma guianensis (Aublet) Ching, comb. nov.

Polypodium guianense Aublet. Hist. PL Guian. 2:

962. 1775.

Leptochilus guianensis C. Chr. Bot. Tidssk. 26: 286.

1904.

For further synonyms, C. Chr. Index FiL, p. 385, may
be referred to.

Thus, Lomagramma guianensis (Aublet) is the first

Al»erican species of the genus, known heretofore only



18 American" Fern Journal

from Asia. The fern is said to be common in the south-

ern Brazil, and is besides known from Guiana, Puerto

Rico, Hispaniola and Cuba. Like its Asiatic sister

species, the present fern is a tall climber (6-10 m.) ?

growing in damp shaded places, running over rocks or

high trees in tropical forests. Furthermore, like most

other scandent ferns, it is also rather rarely to be found

in the fertile state.

In closing, it may be stated that, as perhaps might

reasonably be expected, the two phyletically related

genera, Bolbitis Schott and Lomagramma J. Sni. are

found, today, represented by species in the New World

as well as the Old, with a far greater number in Asia.

On the other hand, the other three closely related gen-

era, Leptochilus Klf., Selliguea Bory (S. Feet Bory),

and Colysis Presl (C. membranacea Presl), each repre-

sented in Asia by a dozen or so species, are not yet

known in the New World. This shows that the last

three genera, being polypodioid ferns in (or towards)

a coenosorous state, are phyletically wide apart from the

first two, and that Leptochilus Klf. is not at all related

to Bolbitis Schott (Campium Presl), as often supposed

by authors, but its affinity to the other two genera, par-

ticularly Colysis, is very close or rather so close that the

generic delimitation of the one from the other is, in my
mind, by no means a clear-cut one, as I shall show in the

near future.

Nanking, China.
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Goebel's "Roraima Ferns" 1

C. V. Morton

Although it is now several years since Goebel's paper
on some Roraima ferns was published, no review of it

lias hitherto appeared in the American Fern Journal.
Any paper by Professor Goebel is, of course, deserving
of serious study by all botanists, but this one is of par-

ticular interest, and the present somewhat extended

account may not be inappropriate.

The introduction to the paper gives a brief summary
of explorations of Mt Roraima. The summit, the divid-

ing point between British Guiana, Venezuela, and Bra-

2*1, is one of the most floristically interesting regions in

the world. Quoting im Tluirn, "The district of Roraima
ls

. . . an oasis clothed with vegetation distinct from
that of the country which immediately surrounds
it

. . ." The percentage of endemic species is very
high. Plants are here subjected to extreme climatic

conditions: strong winds, comparatively low tempera-

tures, intense light, excessively high humidity and daily

downpours of rain.

The chief interest of the paper lies in the description

of a new genus of ferns, Hijmenophyllopsis, of doubtful

affinity. The genus is described from plants collected

by Dr. Ph. von Luetzelburg, who gives the Indian com-

mon name as Curacumura. Goebel remarks that either

the plant must be very common in order to have

attracted the attention of the natives (for it is small and
to the untutored eye without any very striking charac-

teristics) or that it must be possessed of medicinal prop-

erties. The latter is perhaps the case since the fern is

x Archegoniatenstudien XVIII Roraimafarne, by K. Goebel, in

Flora 11. ser. 24: 1-37. 1929.
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found to be very rich in tannin. The species is described

in German and illustrated with numerous anatomical

drawings. A short Latin diagnosis follows the German

description.

The following is an abbreviated account of the more

striking characteristics of this remarkable new genus.

The rhizome is densely covered with numerous, small,

red-yellow scales, these reaching a length of over two

centimeters and a width of 0.5-1 millimeter. These

scales end in a hairlike tip, one cell in width, and have

the appearance of being "elathrate." They are entire

or with small teethlike projections. Such scales are un-

known in the Hymenophyllaceae, which possess only

hairs consisting of a single row of cells. Thus the genus

may be distinguished at a glance from all of the numer-

ous species of that family.

A cross-section of the rhizome shows that scleren-

chyma is absent. The parenchyma is divided into an

outer part with brown-colored cell walls and an inner

with colorless. In the center lies a single amphiphloeic

solenostele (siphonostele). At the nodes the stele is

broken by a short obvious leaf-gap from which two vas-

cular bundles enter the stipe. This structure is in

marked contrast to that of the family Hymenophylla-

ceae, which uniformly has the vascular system of the

rhizome of a protostelic type and therefore without leaf-

gaps. In the Hymenophyllaceae only a single vascular

strand enters the stipe.

The leaf-tissue is composed of three layers of cells.

The upper and lower are of small, chlorophyll-bearing,

thin-walled cells, irregularly arched, giving the leaf sur-

face a "papillose" appearance. The middle cells are

much larger and seem not to possess chlorophyll. Inter-

cellular spaces are absent. The nerves of the leaves con-

sist of tracheides only. On the other hand, most of the
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species of Hymenophyllaceae have leaf-tissue composed
of a single layer of cells.

The sorus is of a peculiar type. The indusium-lobe is

of the same texture and anatomical structure as the leaf-

tissue except that it contains no nerve. It is situated on
the under surface (not reaching the margin) and is

usually united with the leaf-tissue at the base only; in

'are cases the upper border only may be free. The sorus

is at the end of a nerve which may end there or may be

continued beyond into the leaf-tissue which forms the

other lobe of the indusium. This extension of the nerve

may branch and even the leaf-tissue beyond may be once

furcate. This indusial structure is utterly opposed to

that of Hymenophyllum, in which the two lobes of the

indusium are exactly alike, always strictly marginal,

and nerveless.

The sporangia also show some differences. They are

very large and are few in number, only 4 or 5 to a sorus.

Corresponding to this reduction in number of sporangia

there is a dwarfing of the receptacle, which is extremely

minute, in contrast to the usually very conspicuous re-

ceptable of the Hymenophyllaceae. There are differ-

ences between the sporangia of Hymenophyllopsis and
the Hymenophyllaceae in their insertion, the course of

the annulus and general form. In contrast to' the

Hymenophyllaceae, the spores of Hymenojjhyllopsis do

not contain any chlorophyll.

All of these numerous and fundamental points of dif-

ference show that the genus can not be referred to the

family Hymenophyllaceae at all. The form of the in-

dusium shows the general character of the tribe Daval-

heae, in particular the genera Wibelia, Lindsaya, and

°(]onfosoria, but these have sporangia of the typical

P°lypodiaceous type with vertical annulus. The spo-

rangia are very similar in type to those of the Cyathea-
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ceae. The tree ferns, however, are usually very large,

with a conspicuous receptacle, gradate sori, and a large

number of sporangia. Moreover, the only genus of

Cyatheaceae having a dorsal indusium is Hemitelia. hi

which genus, however, the indusium is extremely fragile

and the sorus is never terminal on a nerve. Goebel,

therefore, concludes that the genus may be representa-

tive of a new family of ferns, for which, however, he

does not propose a name.

The reviewer has only one criticism to make ot

Goebel's admirable work and that is concerned with his

choice of a specific name. As he remarks, Baker

described from the summit of Mt. Roraima a "Hymeno-

phyllum dejectum," the description being strongly sug-

gestive of HymenopJiyllopsis. Goebel, however, finds it

hard to believe that Baker with his long experience with

ferns could have referred the plant to Hymenopli\jll^m

and have believed it related to H. j>olyanthos. One who

is familiar with Baker's work, however, does not find

this so hard to believe. Goebel, therefore, describes his

new species as Hymenophyllopsis dejecta, in order, as he

says, to avoid a change in specific name in case the two

species should be found to be identical. This is a pro-

cedure which must have been entirely unnecessary, inas-

much as the type specimen of Hymenophyllum dejectum

Baker could presumably have been borrowed from Kew

by Professor Goebel, who would then have been m
a position to make a definite statement. Three sheets or

Hymenophyllum dejechim Baker are in the U. S. Ra-

tional Herbarium, one representing part of the type

material (im Thurn 318), the other two collected by

MeConnell & Quelch (no. 626). There is little doubt

but that they are identical with the plant described by

Goebel.
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The remainder of the paper need not be discussed in

this place, it being of less interest and importance to the

fern student in general.

Washington. D. 0.

Shorter Notes
ASPLENIUM PINNATIFIDUM NlJTT. In OKLAHOMA.

A record of Asplenium pinnatifidum Nutt. from Okla-

homa may be worthy of note, sinee this species appar-

ently has not been reported from the state.
1 On April

25, 1931, during the spring meeting of the Oklahoma
Academy of Science, the writer found this fern at Rob-

bers' Cave Boy Scout Camp, about 9 miles north of

Wilburton, Latimer County, southeastern Oklahoma.

growing on a sandstoneThis

Pine-oak forest of the Sans Bois Mountains. According
to the distribution given in manuals, this station may
extend the known southwestern range of Asplenium pin-

natifidum Nutt. Dr. \Yilliam R. Maxon has kindly

checked the determination and a specimen has been

deposited in the United States National Herbarium.—
Elbert L. Little, Jr., Southwestern State Tochers

College, Weatherford, OJcla.

OSMU.VDA REGALIS VAR. SPECTABILIS (WlLLD.) A. GrBAY.

J- Smith notes on a sheet from his herbarium (now at

th-e British Museum) :

i have from year to year noticed the very distinct habita of

thls plant and 0. spectabilis from the true form of 0. regalix—

* See Greene, F. C. Notes on the Pteridophyta of Oklahoma.

7***- Fe»* Journal 17: 125-129. 1927; Bush. B. F. Ferns of

Oklahoma. Amer. Midland Naturalist 12: 91-112. 1930; Jeffs,

• Ev and E. L. Little, Jr. A preliminary list of the ferns and

*** plants of Oklahoma. Publ. Univ. Okla, Biol. Sorr. 2: 33-
101

- 1930.
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the spectabilis form is readily distinguished from regalis by its

red colour and much more delicate fronds/'

The red colour presumably refers to the young fronds

;

it would be interesting to know if this character is con-

stant in wild plants growing in North America.—A. H.

G. Alston, British Museum (Natural History), London.

Is the American Royal Fern Specifically Distinct

from a European Species?—According to the manuals,

this question has been answered both affirmatively and

negatively over a period of years. Willdenow described

the American plant as a distinct species, 0. spectabilis.

Others have segregated the tropical American represen-

tatives as further distinct types; for example, 0. gracilis

Link of Brazil. Mr. Alston raises the query regarding

a distinctly individual characteristic. In that connec-

tion, it will be interesting to have reports from any who

have had the opportunity to observe both types care-

fully, either through herbarium studies, experience in

Europe or America, or the cultivation of the European

form in American gardens. In the latter connection, it

may be noted that a plant of the European form culti-

vated at the New York Botanical Garden for years

showed persistent differences in the appearance of its

leaves, in their longer persistence in the fall and in the

stipe characters. This plant behaved like the European

trees commonly cultivated in the eastern states, the Nor-

way Maple, for example, which holds its leaves much

later in the fall than the American species, but which

does not manifest the blaze of color our American forms

usually show. Some years ago, the writer called atten-

tion to the fact that the Royal Fern growing along

Adirondack lakes and streams contributed a distinct

color feature,—yellows and bronzes,—to the autumnal

palette. Purely from memory, the observation is here
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reported that in the spring our native Royal Fern devel-

ops some tint of purple or red.—R. C. Benedict.

Snails Feed on Ripening Cones of Equisetum.—
One cloudy, misty day in May I was studying Equi-
setum praealtum Raf. in Indian Springs ravine north

of Columbus, Ohio, when I noticed that a large land

snail was eating the ripening cones of this species of

Scouring-rush. A number of the snails caught. in the

act of feeding were collected and sent to Prof. Frank
C. Baker, of the University of Illinois Museum of Nat-

ural History, for determination. He reported that the

snail was a common woodland species, Pohjgi/ra thy-

roides. The snails were eating the tissues of the sporo-

Phylls, sporangia, and spores and some of the cones

attacked were entirely eaten up. The snails have only

been observed to feed on the cones in wet cloudy weather
and they seem to prefer them when they are nearly

mature, just before or at the time that the sporangia

begin to break open. Thus there are at least four kinds

°f "Equisetivorous" creatures—rabbits, cows, snails,

and men. Cattle have a special liking for Equisetum

kansanum Schaffn. and Chinamen are reported to eat

the tender fertile shoots of Equisetum arvense L.

—

John
H. Schaffner, Oh io State University.

Another Fern List.—The reporter of the list which

follows seems to have followed a course which many
other Fern Society members have taken in their begin-

,1Jng fern study. We may be grateful to the writers of

Popular fern books, like Mrs. Parsons, Mr. Clute, Mr.
Durand, and Dr. Waters, for their success in arousing

the interest of readers in the study of ferns. Mr. Dix's

Edition of Arcnaeopteris, a fossil fern, suggests a new
hne of increasing the fern flora of any locality where

fossil-bearing rocks occur.—R. C. Benedict.
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I am very much of an amateur, becoming interested

last year by reading Mrs. Parson's book. With this and

Herbert Durand's book during last summer I identified

thirty-five species.

My vacation is spent at Shehawken Lake, a small

glacial lake about one-half mile in extent. Within less

than one-half mile of this lake I found the follow-

ing twenty-six species:

Polifpodium virginianum, Adiantum pedatum, Pter-

idium latiiisculum, Asplenium platyneuron, Athyrium

acrostichoides, Athyrium augusturn, Polystichum acros-

tichoides, P. Braunii, Thelypteris palustris, T. simulata,

T. noveboracensis, T. phegopteris, T. dryopteris, T. mar-

ginalis, T. goldiana, T. cristata, T. dintoniana, T. spinu-

losa, T. americana, Cystopteris fragilis, Dennstaedtia

punctilobula, Onoelea sensibilis, Osmunda regahs, 0.

claytoniana, 0. cinnamomea, Botrychium obliquion, B-

virginianum.

I am quite sure that I can add to this list about six

more which will make quite a good list for so small a

section of territory. Seventeen of the above can be

found in a tiny wooded ravine at the outlet, not more

than five rods wide and less than twenty long.

This lake is situated in the extreme northeastern cor-

ner of Pennsylvania, at an elevation of 1800 feet above

sea-level. It is a sandstone country, with rocks of the

later Devonian period.

About a mile from the lake I have found two or three

species of Arehaeopteris, a fossil fern.—AY. R. DDL

Ferns as Weeds.—In connection with this subject,

the following quotation from the New Zealand Journal

of Agriculture, vol. 20. no. 6, page 358 (1920), kindly

sent us by Dr. Maxon, is of interest. Readers in the

northern hemisphere should not forget that in Nen

Zealand. March is an autumn month.
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< < Eradication of Silver-fern

"It is generally admitted that the control on broken
*

country of silver-fern (Pteris scaberula), which occurs
so freely throughout the King-country of the North
Island, and elsewhere, presents a difficult problem—far

more so than in the case of the ordinary bracken-fern.

From the experience of settlers and the writer's own
observations it would appear that there are only two
effective methods of treatment. The first method is to

subdivide the area, and stock heavily with sheep or

cattle according to the conformation of the land, but
the more cattle the better. If possible there should be

three paddocks, and the stock should be ten days in

each, or ten days on and twenty days off. The number
of stock should be regulated so that they will have fair

feed for, say, seven days, but during the last three days

will have to work for their living. As the patches of

fern are crushed out they should be surface-sown with

a heavy seeding of grasses suitable to the district. If

the land is steep the mixture should contain a large

Percentage of Danthonia pilosa. The other method is

to fire the patches of fern. This can sometimes be done
ln the early spring after a few frosts when the sap is

riglit down, but the best and safest time is about the

encl of March. It is necessary that the fern be very
clr7 so as to ensure a good hot fire, a poor fire doing
Dlore harm than good. For this reason considerable

Judgment is necessary in burning, and if the conditions

1

means <r

a year, rather than risk a bad burn. As soon as the

ashes are cool applj arrass

^commended under the first method. It is very im-

A
rain

?reat deal of the success of the operation depends on
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this. The foregoing note was prompted by an inquiry

from a King-country correspondent who used the

name silver-fern. Pteris scab ervia is also variously

known as carpet-fern, creeping-fern, hard-fern, and pig-

fern/ 7—J. W. Deem, Fields Instructor, Wanganui.

American Fern Society

Brown's Mills, N. J., Outing, September 25 to 27, 1931

Leaders: Mr. and Mrs. "VVm. Gavin Taylor

Eighty-eight members and friends of the American

Fern Society attended this meeting at Brown's Mills.

Xew Jersey, in which the Torrey Botanical Club of New

York and the Philadelphia Botanical Club participated.

Friday evening was given over to social contacts and

informal discussion. Saturday was spent in the field,

visits being made to several widely separated stations.

including "West Plains, Batsto, Atsion, and Hanover

Furnace. The characteristic landscape features were a

new experience to many of the party. In the evening

we listened to lectures by Raymond H. Torrey, on "The

Relation of the Flora of New Jersey Pine Barrens t» th<

Geological History of the Region" ; Dr. Edgar T. When?

on "Soil Characteristics Affecting Pine Barren Flora'':

A. Tennyson Beals on "Mosses of the Pine Barrens":

Dr. Wm. S. Thomas on "Mushrooms of the Pine Bar-

rens"; and Dr. M. A. Chrysler on "Characteristic Flora

of the Pine Barrens" with lantern illustrations made by

natural color photography. On Sunday we visited tte

gardens of Miss Elizabeth White, at Whitesbog. M»J
White has a very comprehensive collection of plants o

the region, growing as they are found in their natuia

surroundings. She also had some fine specimens of the

rare tree, Franklinia, in bloom, and cranberries and blue-

berries of many species under cultivation. Perhaps
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most interesting flower found on the trip was the Pine

Barrens Gentian, Gentiana Porphyria, Other interesting

plants in bloom were the Orange Milkwort, Polygala

lutea; Golden Aster, Chrysopsis mariana; Small White

Water Lily, Castalia odorata variety minor; Goat's Rue,

Cracca virgimana; Ladies' Tresses, Gyrostachys; and

Pickering's Morning Glory, Brewer ia pickeringii. Con-

rad's Crowberry, Corema conradii; Turkey-beard, Xero-

phyllum asphodeloides; Beach Heather, Hudsonia tomen-

tosa; Pine Barrens Heather, Hudsonia ericoides; and

Pyxie, Pyxidanthera barbulata, were among the interest-

ing flowering plants which were found but not in bloom.

The ferns deserving of special mention were the two

chain ferns, Woodwardia virginica and Woodwards

areolata; the Massachusetts Fern, Aspidium simulatuni:

the Climbing Fern, Lygodium palmatum; and the very

rare and elusive Curly Grass, Schizaea pusilla. Excel-

lent stands of these ferns were found.

Field Meeting for 1932

At present, tentative plans can be announced for two

field meetings of the American Fern Society during 1932.

The first one is scheduled to be held at Syracuse, June

20-25, in conjunction with the regular summer meeting

of the American Association for the Advancement of

Science, with which the American Fern Society is affili-

ated. Plans for this meeting include field trips to some

of the notable fern habitats near Syracuse, and probably

also an indoor meeting. The following places of interest

are suggested for the consideration of members :
James-

ville region with its several Hartstongue localities, as

well as its other significant botanical and topographical

features; the Hartstongue stations at Chittenango Fails

and at Perryville; Labrador Pond, south of Syracu- •

which is a notable locality; and Cicero Swamp, a iarg*
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extent of sphagnum bog, north of the city. Here is a
i i 5 ?menu" which ought to tempt a considerable number

of fern enthusiasts to visit central New York next June;

the accompanying illustration of a bank of Hartstongue

should whet the appetite of any who are hesitant. A
Committee for the meeting is being organized with rep-

resentatives in different sections. Volunteers are en-

listed. It is hoped that the affair may be arranged as a

joint trip with the Torrey Botanical Club.

Another meeting to be held jointly with the Torrey

Club in the Xew York region is projected for the early

part of August. The exact place will be announced

later.
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List of Members of the American Fern Society
Corrected to March 15, 1932

Supplement to the American Fern Journal,
Vol. 22, No. 1

('Charter Members; t Life Members; + Honorary Members)

Aiken, Walter H., 1520 Aster Place, Cincinnati, Ohio 1911
Allen, Charles L., Care Norton Co., Worcester, Mass. 1929
Allen, Dr. Fred H., 16 Fairfield Ave., Holyoke, Mass 1921
Allen, Henry V. D., Care Canadian Dept., General Electric

Co., Schenectady, N. Y 1904
Allen, Walter S., 224 State St., Flushing, N. T 1917
Ames, Prof. Oakes, Botanical Museum, Oxford St., Cam-

bridge, Mass _ 1917
Amidon, Dr. Royal Wells, Chaumont, Jefferson Co., N. T. ... 1911
Amnions, Miss Nellie, 146 Hunt St., Morgantown, W. Va. ... 1929
Anderson, Dr. W. A., Dept. of Botany, Univ. of Iowa, Iowa

City, Iowa 1927
Armstrong, Mrs. C. R., Trudeau, N. Y 1906
Arnold, William T., 21 Park Rd., Wyomissing, Pa 1919

Baber, E. A., Longview Hospital, Cincinnati, Ohio 1926
Bailey, Dr. Liberty Hyde, Ithaca, N. Y 1921
Baker, Prof. H. R., State Board of Agriculture, Dover, Del. 1927
Barnes, Mrs. Albert C, Barnes Foundation, Latch's Lane,

Merion, Pa 1926
Barnes, Franklin Augustus, P. 0. Box 44, Bellona, Yates

Co., N. Y 1914
Barnhart, Dr. John Hendley, New York Botanical Garden,

New York, N. Y 19H
Barrie, George N., Roughwood, Chestnut Hill, Mass 1925
Barry, Mr. E. T., 260 E. 194th St., New York City 1932
Bartseh, Dr. Paul, Smithsonian Institution, Washington,

D. C 1911
Bates, Miss Amy L., Park Museum, Providence, R. 1 1926
Baxter, M. S., 46 Bly St., Rochester, N. Y • 1912
{jeals, Mrs. A. Tennyson, 5833 85th St., Elmhurst, N. Y. 1928
«ean, Ralph C., 48 Emerson St., Wakefield, Mass 1920

r u \
Mrs

- Walter Innisfree, Millbrook, N. Y 1928W Mrs. John J., Box 956, Winter Park, Fla 1931
benedict, J. E., Jr., 945 Pennsylvania Ave., Washington,

D. C , 1923
Benedict, Dr. Ralph Curtiss, 1819 Dorchester Road, Brook-

lyn, N. Y. 1905
Benfield, Rev. W. A., Link's Grove, W. Va 1924

TVuT' Jefferson S., Edison High School, Minneapolis, Minn. 1931

f?!
11

! Mrs. G. E., 819 Third St., Harrisburg, Pa 1922

'^rger, Dr. Selim, Jarlesgratan 27, Stockholm, Sweden 1922
Blandmg, H . W., P. O. Box 54, Silver Creek, N. Y. 1929
RoehW G., Rockford, 111

l928
gyton, Fred S., Pittsford, N. Y JJJJc<nv«i, Leon W., 77 Evergreen Ave., Bloomfield. X. J 1932



tBower, Prof. Frederick Orpen, 2 The Crescent, Kipon,
England : 1926

Bowman, F. Willard, 245 Beverly Boad, Douglaston, L. I. 1932

Boyce, Mrs. David C, 40 Battle Road, Princeton, N. J 1930

Boydston, Mrs. Kathrvn E., 616 Forest Ave., Glen Ellyn,

111 1930

Braun, Prof. E. Lucy, 2702 May St., Cincinnati, Ohio 1920

Bray, Dr. William L., 1005 Harrison St., Syracuse, N. Y. 1916

Breckenridge, Prof. Lester Paige, North Ferrisburg, Vt. ... 1915

Britton, Mrs. Elizabeth Gertrude, 2965 Decatur Ave., New
York, N. Y 1911

Britton, Dr. Nathaniel Lord, New York Botanical Garden,
New York, N. Y 1911

Brooks, Maurice G., French Creek, West Virginia 1926

Brooks, Mrs. Wm. F., 48 High St., New Britain, Conn 1908

Brown, Miss Bertha M., 10 Greenman Ave., Westerly, B. I. 1921

Brown, Hubert H., 42 Pacific Ave., Toronto 9, Canada 1926

Burgin, Herman, M.D., 212 High St., Germantown, Phila-

delphia, Pa 1915

Burnham, Stewart Henry, Dept. Botany, College of Agri-

culture, Ithaca, N. Y 1897

Butters, Prof. Frederic K., University of Minnesota, Minne-
apolis, Minn :.

1917

Cameron, Charles, Tauranga, New Zealand 193°

Campbell, Dr. Douglaa Houghton, Leland Stanford Uni-

versity, Palo Alto, Cal 1915

tCapp, Seth Bunker, P. O. Box 2054, Philadelphia, Pa 1915

Carhart, Macy, 1462 Morada Place, Pasadena, Cal 1915

Carpenter, Dana S., Middletown Springs, Vt I926

Cathcart, W. H., 10700 Euclid Ave., Cleveland, Ohio 1931

Cheever, Dr. Austin Walter, 203 Clinton Road, Brookline,

Mass .

1911

Cheney, Prof. Ralph H., Biological Dept., Long Island Uni-

versity, 300 Pearl St., Brooklyn, N. Y I925

Child, Mrs. H. W., 186 Commonwealth Ave., Boston, Mass. 1915

Child, W. A., 389 Hess St., South Hamilton. Ontario l^17

Chisholm, Mrs. Maud L., Proctor, Vt l923

Choate, Miss Alice D., Lesone Hotel, 5002 Waterman Ave.,

St. Louis, Mo. 1898

{Christensen, Dr. Carl, Botanical Museum, Copenhagen, Den-
mark 191o

Church, Mrs. George A., Amherst, Mass 1930

Clark, Mrs. B. Preston, 171 Marlboro St., Boston, Mass 1^2S

Clarkson, E. H., 41 Tyng St., Newburyport, Mass I917

Clayton, Ernest, 434 Laurel St., San Anselmo, Marin Co., Cal. 1928

*Clute, Prof. Willard Nelson, Butler University, Indianapolis,

Indiana • 1893

Cooper, Mrs. Bertha A., 1227 Thurman St., Portland, Ore 1931

Corne, Miss F. E., 17 Hilliard St., Cambridge, Mass 191<J
Cornman, Mrs. L. E., 210 Sea Vale St., Chula Vista, Cal... 191'

Cowan, Alexander, Valleyfield, Penicuik, Midlothian, Scot-

land I914

Cowles, Judge Clarence P., Burlington, Vt 193°
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Cromwell, Miss Mary L., 198 Flax Hill Ed., South Norwalk,
Conn _ 1926

Baey, Miss Alice Evelyn, 98 Hemenway St., Boston, Mass 1898
Bane, Mrs. Ernest B., Boughwood, Chestnut Hill, Mass 1925
Barling, Cyrus, 30 Apricot St., Worcester, Mass. 1929
Barling, Miss Nancy, "The Highlands," E. B. No. 2,Wood-

stock, Vt 1909
Bavenport, Mrs. Elizabeth Braxton, 46 Western Ave., Brat-

tleboro, Vt 1901
Bavis, Edward E., Norwich, N. Y .'. 1928
Bavis, Wm. Anthony, West Barrington, E. 1 1927
Beam, Charles Clemon, E. B. No. 6, Bluffton, Ind 1905
Belaneld, Mrs. John P., 17 East 79th St., New York, N. Y. 1923
Bemaree, Belzie, Stanford University, Cal 1928
Biddcll, Mrs. W. B., 276 Talleyrand Ave., Jacksonville, Fla.
Bobbie, H. B., 84 Market Ed., Epsom, Auckland, New Zealand 1926
Bobbins, E. A., Ohio Northern University, Ada, Ohio 1927
Dole, W. Herbert, 23 Overlook Ave., West Orange, N. J 1926
Boubleday, Mrs. Arthur W. (Florence F.), Woodstock, Vt. 1928
Bowell, Br. Philip, Port Eichmond, Staten Island, N. Y 1906
Drown, Mrs. George L., 9 Walnut St., Barre, Vt 1930
Dubois, Mrs. Louis J., 645 St. Marks Ave., Brooklyn, N. Y. 1927
Duncan, Eobert, 136 Woodland Ed., Chestnut Hill, Mass 1927
Durand, Herbert, 8 The High Ed., Bronxville, Westchester

Co., N. Y. 1924

Eames, Mrs. Edward A., 155 Bryant St., Buffalo, N. Y 1918
Earle, Mr. E. S., 350 Commonwealth Ave., Boston, Mass 1928
Eaton, Prof. E. H., 678 Main St., Geneva, N. Y 1927
Eaton, Frederick W., Concord, Mass *921
Edson, Mrs. Josephine Z., 54 Fairview Ave., Eochester, N. Y. 1928
Edwards, James L., 27 Stanford Place, Montclair, N. J 1932

£gerton, John B., 333 East 20th St., Baltimore, Md 1929
Eggleston, Willard Webster, U. S. Bept. of Agriculture,

Washington, B. C 19n
£isman, Louis, 45 Eoekaway Ave., Brooklyn, N. Y 1929
£lwert, Max A., 317 East 90th St., New York City 1931
£mmons, Edward Thayles, Geneva, N. Y I915
*^an, Joseph, 1631 Shatto St., Los Angeles, Cal 1930

Harwell, Oliver Atkins, 271 Smith Ave., Betroit, Mich 1913

fatherly, H. I., Bept. of Botany, Oklahoma Agric. and

Median. College, Stillwater, Okla 1928

* Mtschenko, Prof. Boris, Jardin Botanique Principal,

Leningrad, U. S. S. E 1927
* lnegan, Mrs. Thomas C. (Grace B.), 26 Strathallan Park,

Eochester, N. Y. 192°

£,
lett, J. B., Eoute 1, Bremerton, Wash 18?9

£/°yd, Fred Gillan, Sierra Madre, Cal 1897
*°ote, Mrs. E. M. (Caroline C), 119 East 40th St., New

York, N. Y. .... - l92S
Eorbes, Fayette Frederick, Brookline, Mass 19

J1£/ancke, Mrs. Louis J., Brookville, Glen Head, N. Y 1930
t razee, Vernon L., 67 East 4th St., Clifton, N. J 1930
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Freedley, Miss Anna B., A. W. A. Club House, 153 West
57th St., New York City 1928

Gannett, L. S., 120 East 16th St., New York City 1928
Gaylord, Mrs. Ilsien Nathalie, 2208 Lowena Drive, Long

Beach, Cal 1924

Geske, E. J., P. O. Box 3733, West Palm Beach, Fla 1924
Goldin, Oscar, Curtis High School, New Brighton, N. Y 1930

Golding, Mrs. Ada, Mill Elver, Mass. 1925

Goodale, Prof. Alfred S., Dept. of Botany, Amherst College,

Amherst, Mass. 1921

Goodman, Dr. Edward H., Speedwell, Dorset, Vt 1930

Gordon, Miss Sue S., Livermore, Maine ~ 1926

Graves, Edward W., Bentonsport, Iowa 1917

Gray, Eev. Frederick W., Marlinton, W. Va 1923

Greene, F. CL, 1434 Cincinnati Ave., Tulsa, Okla 1913

Greene, Henry Jewett, "Green Top," Petersham, Mass. 1929

Griffin, Miss Margaret, 324 Broadway, Apt. 506, Paterson,
N. J. 1930

1932<>

Grout, Dr. Abel Joel, 1 Vine St., New Brighton, Staten

Island, N. Y 1910

Grow, Mrs. Eugene J. (Anna K.), 29 School St., Lebanon,
N. H 1930

Grubb, Prof. Percy Lamar, 417 Briggs St., Harrisburg, Pa. 1905

Gruber, C. L., Kutztown, Pa 1907

Haas, Dr. Flora Anderson, Arkansas State Teachers' Col-

lege, Normal Station, Conway, Ark 1917

Hall, Miss Anna L,, 103 Macon St., Brooklyn, N. Y .- 1929

Hall, Mrs. Carlotta C, Carnegie Laboratory, Stanford Uni-
versity, Cal

19J
3

Halsey, Miss Alice, Garrison-on-Hudson, N. Y 1923

Hanna, Leo A., The Great Divide Exp. Station, Granger,

Wyo.
Haring, Mrs. H. A. (Inez M.), Woodland, Ulster Co., N. Y. 1930

Harper, Prof. Robert Aimer, Columbia University, New
York City 1913

Hart, Bertrand K., 32 Dudley St., Fall River, Mass l^28

Hartline, Mrs. D. S., State Teachers' College, Box 14,

Bloomsburg, Pa oo
Hazen, Edwin Humphrey, 91 Howe St., New Haven, Conn. 19-3

Hazen, Dr. Tracy Elliot, Columbia University, New York

City 19
l»

Heerman, F. M., 272 President Ave., Providence, R. I I930

Heermance, Miss Laura W., 354 Edward St., New Haven,

Conn.. \
19^3

Hensley, J. D., 240 Forsythe St., Beaumont, Texas 19~£

Hewitt, Mrs. Judith D., 308 West 82nd St., New York City 19JJ
Highton, W. L., 77 Roseville Ave., Newark, N. J 19\"

Higman, Harry W., 1320 East 63rd St., Seattle, Wash 193-

Hobbs, Mrs. John E., 2933 Whitney Ave., Mount Carmel,

Conn : Jjgi
Hombersley, Archdeacon A., Port-of-Spain, Trinidad ^9^v

Hopkins, Prof. Lewis S., Culver-Stockton College, Canton,

House, Dr. Homer Dolliver, Education BIdg., Albany, N. Y. 1M*
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Howard, Miss Grace E., Dept. of Botany, Wellesley College,
Wellesley, Mass 1930

Howe, Dr. Marshall Avery, New York Botanical Garden,
New York City 1911

Huber, F. F., Farmers' National Bank, Pennsburg, Pa 1926
Hudson, Charles, Garfield Park Conservatory, Chicago, 111. 1931
Humphrey, George Scranton, 32 Liberty St., New York City 1911
Himnewell, Francis Welles, 5 University Hall, Cambridge,

Mass 1915
Hutchinson, Mrs. Susan W., 724 South Orange Drive, Los

Angeles, Cal 1923

James, Mrs. E. H., 309 North 22nd St., Portland, Oregon 1930
James, Mrs. Walter B., 7 East 70th St., New York, N. Y 1921
Jayne, Miss Addie, Hampton Institute, Va 1925
Jennings, Dr. Otto Emery, Carnegie Museum, Pittsburgh, Pa. 1911
Junberg, Sture A., 1069 78th St., Brooklyn, N. Y.
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The Pteridophytes of San Diego County,
California

Ira L. Wiggins

Munz and Johnston 1 published a valuable paper on

the Pteridophytes of southern California in which they

gave the general distribution of all species recognized by
them for southern California. But since accurate lists

based on a smaller geographic area make possible more

accurate mapping and aid in locating a particular fern

when one unfamiliar with the country is in the field, this

Paper is offered with the hope that it will supplement

the information contained in their earlier and more

comprehensive one. The information included here was

obtained during work in the field, herbarium and library

while studying the flora of San Diego County.

San Diego County lies in the extreme southwestern

corner of the United States. It was one of the original

twenty-seven counties into which California was divided

% the State Legislature in 1851, but at that time com-

prised, in addition to its present 4,221 square miles, all

°f Imperial County and a part of what is now Riverside

Countv.

'Munz, Philip A., and Ivan M. Johnston, "The Distribution of

^"'tfiern California Pteridophytes," Amer. Fern Jour.v. 12: 69-

>~, KU-122. 1922;13:1-7. 1023.

TVolume 22, No. 1, of the Journal, pages 1-32, plates 1-3, was

"Wed April 19, 1932.]
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Like southern California as treated by Munz and

Johnston, the county can be divided into three physio-

graphic areas; a coastal region, the highland area, and

the interior desert area. The highland area makes up

the bulk of the county and dominates the physiography

of the region. The elevation rises from sea-level to

6,515 feet at the summit of Cuyamaca Peak forty miles

inland. From the crest of the main mountain range the

elevation drops rapidly eastward to an elevation of only

a few feet above sea-level as the slope approaches the

Salton Sink located in Imperial and Riverside Counties.

The Lower Sonoran, Upper Sonoran, and Arid Tran-

sition Life Zones are represented within the area. The

Lower Sonoran Zone occurs along the eastern base of the

mountains and an insignificant belt extends northward

for a short distance from the International Boundary

along the coastal slope, giving way to the Upper Sonoran

. near San Diego. The Arid Transition occupies com-

paratively small areas in the Palomar, Cuyamaca, and

Laguna Mountains, and the Upper Sonoran Zone domi-

nates by occupying nearly, or quite eighty per cent., of

the total area of the county.

In addition to the modifying effects of altitude and

direction of exposure, the character of the country rock

exerts a profound influence upon the flora of different

localities. The geology of the coastal belt is character-

ized by sedimentary rocks, mostly shales and sandstones,

of Tertiary age. Lying between the coastal sedimen-

taries and the crystalline igneous complex of the mam
mountain mass, a narrow wedge of felsite and porphy-

ritic intrusives extends from the Mexican border north-

ward to a point a few miles east of Oceanside. The bulk

of the highland area is made up of crystalline igneous

rocks which are chiefly granites, gabbros and diontes.

These rocks are coarse grained and weather fairly read-
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fly, so that many of the mountain slopes and valley

floors are covered with granitic detritus supporting

sparse growths of vegetation.

The rainfall varies from an average annual rainfall

of 9.69 inches at San Diego to 40.37 inches at Cuyamaca
Lake at an altitude of 4,677 feet above the sea. Also a

rather wide range in temperature fluctuations is noted

for various stations throughout the county, the ther-

mometer often registering several degrees below freezing

at Cuyamaca during the winter months, while tempera-

tures of 100 to 110 degrees Fahrenheit are not uncom-

mon in the San Felipe Valley.

With such complex sets of factors acting upon the

environments of the plants growing in the county, habi-

tats vary from granitic detritus containing little organic

matter to shaded valley floors heavily blanketed with

leaf mold ; from loose, sandy desert slopes to heavy clay

on the mesas ; from rocks constantly wet with the spray

from miniature cataracts to parched southern slopes

where only such xerophytic Pteridophytes as Pellaea,

Selaginella, Notholaena, and Cheilanthes can withstand

the rigorous onslaught of drought and high temperature.

It is not particularly surprising, then, that San Diego

County, with an area of slightly less than ten per cent,

of that of southern California, should support thirty-

three of the fifty-seven species and varieties of Pterido-

phytes found in southern California.

AH of the species included here are illustrated in

Abrams' Illustrated Flora of the Pacific States,
2 and a

number of them are figured in Jepson's Manual.3 Sinee

Abrams, LeRoy, Illustrated Flora of the Pacific States 1:

1-50. /. 1-109. 1923.
3 Jepson, Willis Linn, A Manual of the Flowering Plants of

California 25-44. /. 1-33. 1925.
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these illustrations are accessible in these books and not

scattered through the literature they are not cited.

The scheme of classification used is that of Dr. Maxon
in Abrams ' Illustrated Flora, and differs somewhat from

that found in Jepson's Manual and from that of Munz
and Johnston in their paper cited above.

Unless otherwise noted all specimens cited have been

examined while studying the flora of San Diego County.

Those cited are in the Dudley Herbarium of Stanford

University unless the citation is followed by one of the

following abbreviations denoting the herbarium in which

it is deposited:

(U. C.) University of California.

(P.) Pomona College.

I gratefully acknowledge the kindness of Dr. W. A.

Setchell and Dr. Philip A. Munz in giving me free

access to the material in the herbaria under their care.

Mrs

ions ork-

ing as a graduate student in the Dudley Herbarium.

1. Ophioglossum californicum Prantl. Occasionally

attaining a height of 10 cm. but in San Diego County

seldom over 3 cm. high, this fern is very inconspicuous

and lasts for a few weeks only on the clay mesas and

grassy, rocky hillsides along the coastal belt of the

county. It is locally abundant in small patches from

near Fallbrook southward to the southern border of the

county and has been collected as far south as Ensenada

in Lower California.

Specimens examined: Mesas near San Diego, Mrs. T.

S. Brandegee, Feb., 1905; C. C. Parry, April, 1882;

Cleveland 1478, (U. C.) ; Lemmon, April, 1882, (U. C).

2. Filix fragilis (L.) Gilib. This fern is rather rare

in San Diego County and is found in moist places along
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shaded canyon slopes in the higher parts of the Arid
Transition Zone. In the Vallecitos Canyon a small
clump was found under a projecting rock moistened by
the trickle of a small tributary rill. About half of the

fronds were in good fruiting condition.

Specimens- examined: Spencer Valley near Julian,
Abrams 3798; Talley's Ranch, alt. 6000 ft., Susan G.
Stokes, July, 1895; Vallecitos Canyon below Resort,
Laguna Mountains, alt. 5100 ft., Wiggins 2835.

3. Polypodium californicum Kaulf. Common on

shaded slopes and rocky ledges in the Upper Sonoran
and lower Arid Transition Zones from near sea-level to

an altitude of nearly 5000 feet. It seems to be confined

to the coastal side of the range, for I have seen no speci-

mens from the desert side. It extends southward into

Lower California at least as far as the Sierra San Pedro

Martir, where it was collected by Brandegee, (Zoe 4:

210. 1893). On the Potrero Grade between San Diego

and Campo this fern is very abundant and grows in keen

competition with such introduced grasses as Hordeum
murinum, Bromus rubens, Bromus rigidus, and a native

grass, Festuca megalura. In a small canyon between

Lakeside and Ramona it covers a rocky canyon wall

almost to the exclusion of other plants.

Specimens examined: Sandy ledges, Torrey Pines, F.
E. & E. S. Clements, April 4, 1914, (U. C.) j La Jolla,

Brandegee, April 17, 1894, (U. C.) ; Ramona, Brandegee,
APril 3, 1894, (U. C.) ; Mussey Grade, between Ramona
and Lakeside, Wiggins 2532.

4. Polystichum MUNITUM (Kaulf.) Presl. Although

this fern reaches its finest development in the Humid
Transition Zone of the coastal slopes from central Cali-

fornia to Washington, in our area it extends downward
to the uppermost edges of the chaparral belt. It usually

grows on the coastal slopes but is also found in several
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small ravines on the desert slopes of the Laguna Moun-

tains at an altitude of about 5100 feet. These plants

are very much smaller than the typical form on the

westward slopes but the shape and arrangement of the

pinnae, nature of the indusia and character of the

rhizomes clearly indicate their identity with the larger

forms.

Specimens examined: Cuyamaca Lake, alt. 4700 ft.,

Munz & Harwood 7231; crest of ridge south of Doane
Valley, Palomar Mts., alt. 5000 ft., Munz 8212; Shawjs

Eanch, Cuyamaca Mts., Susan G. Stokes, July, 1895;

Palomar Mt., Jones, July 27, 1926 ; Stonewall Peak, alt.

5200 ft., Wiggins 2135; Vallecitos Canyon below Kesort,

Laguna Mts., alt. 5100 ft., Wiggins 2829, 2833.

4a. Polystichum munitum imbricans (D. C. Eaton)

Maxon. The usual range for this fern is in the Cana-

dian Zone from Vancouver Island to the southern Sierra

Nevada and to Mendocino County in the California

Coast Ranges. It occurs infrequently with the com-

moner form in Monterey County and in the higher

mountains of Los Angeles County, and one collection

has been made in San Diego County. It may be over-

looked by collectors who mistake it for the typical variety

because it occasionally is imbricated only at the base of

the frond and would escape notice unless given careful

scrutiny.

Specimens examined: Under projecting granite boul-

der, summit of Cuyamaca Peak, alt. 6500 ft., Wiggins

2712. This is, so far as I know, the first record of this

fern having been collected south of the San Gabriel

Mountains in Los Angeles County.

5. Dryopteris arguta (Kaulf.) Watt, Common on

shaded slopes and in rocky ravines of the higher Upper

Sonoran and in the Arid Transition Zones. When grow-

ing in the chaparral the fronds sometimes attain a height
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of five or six feet and are called "Fern Brake" by
the layman who confuses the sturdy specimens with

Ptendium aquilinum pubescens.

Specimens examined: Palomar Mt., Jones, July 27,

1926; Mussey Grade, between Lakeside and Ramona,
Wiggins 2522.

Dryopteris feei has been reported from Los Angeles

County and Riverside County north of San Diego

County and from the mountains of northern Lower Cali-

fornia but I have seen no specimens from our area.

There are similar gaps in the distribution of several

other plants which drop out in the San Bernardino or

San Jacinto Mountains and then reappear in Lower

California. If this fern is found in our region it will

probably be located in the Palomar Mountains.

6. Woodwardia chamissoi Brack. In deep canyons

and along shaded stream banks of the Upper Sonoran

and Arid Transition Zones, both on the coastal and

desert slopes of the mountains. The Cuyapipe Indians

use the fronds of this fern in thatching their summer
huts.

Specimens examined: Alpine, Mearns 4033; Shaw's
Ranch, near Julian, Susan G. Stokes, July, 1895; Val-
lecitos Canyon, Laguna Mts., alt. 4000 ft., Manz 8416,

(p -) ; Wiggins 2843.

7. Asplexium vespertinum Maxon. This delicate

httle fern is found growing in moist places under over-

hanging rocks and on canyon walls of the coastal foot-

hllls of the county. It ranges northward to the San

Gabriel Mountains of Los Angeles County and south-

ward into northern Lower California.

Specimens examined: San Miguel Mt,, (Type locality),

™*nball, March, 1910, (P.) ; Witch Creek, Alderson 757;
^°ast mountains of San Diego County, Parish Bros. 519;
^otrero Grade. Carlotta C. Hall June 5, 1912, (U. C).
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8. Pityrogramma triangularis (Kaulf.)Maxon. Very

abundant on shaded slopes under chaparral and over-

hanging rocks in the Upper Sonoran and lower parts of

the Arid Transition Zones. There are two forms of this

species, the commoner with yellowish-ceraceous powder

on the lower surface of the fronds, and the other with

whitish instead of yellow powder. In Lower California

the latter form becomes the predominant one, the yellow-

powdered plant appearing much less commonly. There

seems to be no morphological character correlated with

the color of this powder that is constant enough to war-

rant separating the two consistently.

The powder on the fronds comes off easily and accurate

prints can be made by placing the frond on a dark cloth

or paper and then striking it a sharp blow with the open

palm.

Specimens examined: near Fallbrook, alt. 750 ft.,

Mum & Harwood 3863; Potrero, Alice McAlmond,
March 18, 1898, (P.) ; Moreno Dam, Wiggins 2366; be-

low Julian on road to Banner, Wiggins 2020; near

Camp6, Wiggins 1007.

8a. Pityrogramma triangularis viscosa (D. C. Eaton)

Weatherby. Growing in the same sort of habitats as the

species, but less common and with a more restricted

range. Its northern limit is Los Angeles County,

wrhereas the species is fairly common clear to British

Columbia. The variety differs from the species in hav-

ing reddish brown instead of dark brown stipes and m
being quite viscid on the upper surface of the fronds.

-

Specimens examined: Hillside 3 miles west of Dulzura,

Wiggins 2223; roadside 1| miles east of Dulzura,

Wiggins 1793; Jamul, Wiggins 1912; Mussey Grade,

Wiggins 2505; near Campo, Wiggins 1045.

9. Pteridium aquilixum pubescens Underw. Tins

is the most abundant fern in the county, forming exten-
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sive growths on partially shaded hillsides in the Arid
Transition Zone and growing less frequently but more
luxuriantly along streams in the Upper Sonoran Zone
at much lower levels. In a number of places, especially

m the vicinity of Cuyamaca and Julian, this fern forms

practically pure stands several acres in extent. The
shrubs most commonly associated with it are Rosa alder-

soni, Rubus ursinus and Symphoricarpos mollis.

The Indians gather the young fronds while they are

still coiled and use them for food, cooking them as we do

asparagus.

Specimens examined: Vallecitos Canyon, Laguna Mts.,
alt. 4000 ft., Munz 8415, (P.) ; Cuyamaca Lake, Munz &
Barwood 7237, (P.) ; northern slope of North Peak,
Wiggins 2644.

—

10. Adiaxtum jordani C. Mull. Quite common in

moist shaded places and under overhanging rocks in the

chaparral of the Upper Sonoran and lower Arid Transi-

tion Zones. Its range extends from the mountains of

northern Lower California to southwestern Oregon. It

is one of our most beautiful and prized ferns. Its deli-

cate fronds sometimes cover considerable areas on seepy

canyon walls.

Specimens examined: Dulzura, Wiggins 1791, 2219;
Janml, Wigging 1911; Mussey Grade about 7 miles north
°t Lakeside, Wiggins 2520.

11. Adiantum capillus-veneris L. The following
range is given for this fern by Maxon in Abrams, 111.

Pl
- Paeif. States 1: 24. 1923, "Upper and Lower

Sonoran Zones; Virginia to Florida, west to Missouri,

Jjtah, southern California, and the Mexican Border

Region." And although this does not definitely place

J

he fern within the county it probably occurs there. I

have RMn specimens frnm Riverside County, but none
fr*m San Diego County.
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12. Cheilanthes californica (Hook.) Mett, At the

base of cliffs and about rocks wet by seepage, Upper

Sonoran and lower Transition Zones. On the coastal

slopes this fern ranges from San Diego County north-

ward to Humboldt County, and less commonly in the

Sierra Nevada Mountains to Butte County, California.

It seems not to have been collected very extensively as

only a few specimens were seen in the herbaria.

Specimens examined: Vernal Vale Farm, Foster, Min-

nie Reed, April 1, 1897 ; Mussey Grade, 7 miles north of

Lakeside, Wiggins 2504.

13. Cheilanthes viscida Davenp. The viscid Lip-

fern is an inhabitant of the southwestern deserts, barely

entering San Diego County along the western edge of

the Colorado Desert. It grows in shaded places under

rocks and along dry canyon walls.

Specimens examined: Mountain Springs, western

edge of the Colorado Desert, alt. 2600 ft., Pierson, April

13, 1922, (P.) ; Wiggins 2281; Parish 9029.

(To be continued)

Stanford University,

California
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Notes on Ophioglossum Engelmanni

Ernest J. Palmer

That interesting little elf of the plant world, the

common Adder's Tongue (Ophioglossum vulgatum L.),

has a wide distribution in both hemispheres, and in

America it extends across the continent from Prince

Edward Island to Alaska and as far south as Florida

and eastern Texas. It is generally found in moist

meadows and pastures in the northern states, and in

rich woods farther south. The colonies are usually

small, consisting of only a few or single plants, and in

most parts of the country it is sufficient of a rarity to

give a thrill of pleasure to the botanical explorer who
has the good fortune to come upon it.

A second species (Ophioglossum Engelmanni Prantl),

which is not so familiar to most botanists, is found in the

south-central and middle states, from Virginia to Texas

and Arizona. This species was described in 1883,
1 but

it has frequently been confused with the common Ad-

der's Tongue, although the two are easily distinguish-

able, and many specimens collected both before and

since the publication of Prantl's description have been

labeled Ophioglossum vulgatum and may still be found

]n herbaria under that name.
Fresh material or herbarium specimens of Engel-

mann's Adder's Tongue can be distinguished from the

common species by the distinctly apiculate tip of the

sterile frond, which is always present in uninjured

specimens, and by the finer secondary network of veins

under the rather more fleshy epidermis. The plants are

a 'so usually more stocky, with shorter stem portion, and

With the fertile segment, when present, less exserted.

1 Ber. Deut. Bot. Ges. I. 351, 1883.
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In habit of growth and habitat the two species are

very different. Engelmann's Adder's Tongue is a pro-

nounced calciphile, and it is usually on limestone ledges

or in glades, where it occupies a belt of thin soil, which

becomes saturated with seepage water during the spring

rains, but which later may become quite dry and sterile.

This is its favorite habitat, although I have sometimes

found it growing on banks of clay and gravel, but

always in calcareous regions where marl or limestone

were abundant near-by. Conditions peculiarly favorable

for this little plant are found in many of the glades and

barrens of the Ozark region of Missouri and Arkansas,

and it is apparently most abundant in that part of its

range, where it certainly cannot be regarded as a rarity,

and it is perhaps the commonest fernwort of the region.

In certain favorable spots large colonies of hundreds or

thousands of plants spring up, almost as thick as grass,

over several square metres of surface, on exposed slopes

or sometimes in the partial shade of cedar trees or scat-

tered shrubs. Here in the thin rich soil under the stimu-
ft

lus of the hot sun and the abundant supply of moisture,

they grow rapidly, develop their spores, and after a few

days die down and leave no trace until another rainy

season. The normal vegetative period in the Ozarks is

in May or early June, but this varies considerably with

the season, and rarely in a wet autumn a second growth

appears. The fact that so few botanists who have vis-

ited the regions where Ophioglossum Engelmanni grows

have found or mentioned it is doubtless due largely to

the short vegetative period, rather than to its mcon-

spicuous appearance or rarity.

In many of the colonies, especially where the condi-

tions are not optimum in all respects, most or all of the

plants produce only sterile fronds. Owing to this fact

and its inability to compete with more aggressive plants
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except in extremely limited areas where an unusual

combination of ecological conditions are found, Ophio-

glossum Engelmanni must perhaps be regarded as a

disappearing species, or at least one that is likely to be

exterminated in many places as the country becomes
more densely settled, through clearing of land, the in-

troduction of new plant or animal competitors or ene-

mies, and especially from the trampling and rooting of

cattle and hogs.

It is a plant of considerable interest both to the tax-

onomist and the ecologist, and to the student of plant

geography and the origin and distribution of species it

is particularly significant as an example of the survival

of an ancient type and a relic of an earlier flora,

of which many other interesting examples are found in

the Ozark glades and barrens.

Ophioglossum Engelmanni is much more restricted in

its range, especially northward, than 0. vulgatum, and

although the latter is usually absent from most of the

territory occupied by Engelmann's Adder's Tongue, it

overlaps it in isolated stations nearly throughout.

In the middle states I have collected Ophioglossum

vulgatum in western Kentucky, western Tennessee,

southern Illinois, and in three of the lowland counties

of southeast Missouri, and I have also seen or collected

specimens in southwestern Arkansas and eastern Texas.

Several years ago I reported my first discovery of

Ophioglossum Engelmanni in the Fern Journal,2 and

since that time I have been much interested in observ-
*

ing it in the field and have made numerous collections

m several states. A list of these is given below in the

hoPe of adding something to the definite knowledge of

the range and abundance of the species. I have also

recently examined the material in the Gray Herbarium

Vol. IV., no. 2, 66-68, 1914.
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and a list of the specimens preserved there is included

so as to make the record as complete as possible.

Virginia: Natural Bridge Sta., Breckenridge Co.,

Bayard Long and E. B. Bartram, May 28, 1909; same
locality, dry ledges, bluffs along James River, Geo. G.

Kennedy, May 10, 1887.
Kentucky: Barren Co., Joh. Hussey, May

7
1874;

Bowling Green, amongst limestone rocks, under Juni-

pers, Sadie F. Price; Russelville, Logan Co., on Missis-

sippian limestone, E. J. Palmer, no. 17748, June 5, 1920.

Tennessee : Knoxville, open woods, A. Ruth, no. 570,

Aug. 7, 1900; near Lavergne, Rutherford Co., Cedar
- Ha
Leavenworthia stylosa, Anemone carolinina, &c, A.

Gattinger, May 16, 1882.

Illinois: Cave-in-Rock, Hardin Co., on Mississippian

limestone, E. J. Palmer, no. 15469, June 11, 1919.

Missouri: Rolla, F. C. Greene, May 30, 1916; Inde-

pendence, B. F. Bush, no. 822, May 20, 1894; Tuscum-
bia, Miller Co., on Ordovician dolomite, E. J. Palmer,

no. 39221, May 2, 1931 ; Columbia, Boone Co., on Missis-

sippian limestone, E. J. Palmer, no. 39266, May 4, 1931

;

Eagle Rock, Barry Co., along Arkansas state line, on

Ordovician dolomite, E. J. Palmer, no. 39479, June 3,

1931; same locality, E. J. Palmer, no. 35686, May 11,

1929 ; Seligman, Barry Co., on Ordovician dolomite, E.

J. Palmer, no. 29805, April 28, 1926; Turnback, Dade

Mav
Mississipp

May
Pontiac, Ozark Co., on Mississippian limestone, E. J-

Palmer, no. 34791, June 27, 1928; Big Cave Bluff, near

Mississippi

J. Palmer, no. 30093, May 12. 1926 ; Bald Joe, at junc-

tion of James and "White Rivers, Stone Co., on Ordo-

vician dolomite, E. J. Palmer, no. 24619, April 30, 1924;

Galena, Stone Co., on Mississipian limestone, E. J. Pg*~

mer, no. 5633, May 19, 1914; same locality and habitat,

E. J. Palmer, no. 24619, April 30, 1924; Melugin, Jasper

Co., on Mississippian limestone, E. J. Palmer, no. 15306,

June 4, 1924; Alba, Jasper Co., on Mississippian lime-



Ophioglossum Exgelmanni 47

stone, E. J. Palmer, no. 20792, April 18, 1922 ; Carthage,
Jasper Co., on Mississippian limestone, E. J. Palmer, no.
20851, April 21, 1922 ; same locality and habitat, E. J.
Palmer, no. 21672, June 2, 1922; Noel, McDonald Co-
on Mississippian limestone, E. J. Palmer, no. 17207,
April 15, 1920; Arcadia, Iron Co., on Cambrian? lime-
stone, E. J. Palmer, 18098, June 27, 1920 ; Thayer, Ore-
gon Co., on Ordovician dolomite, E. J. Palmer, no.
14686, April 2, 1919.
Kansas: Neodesha, Wilson Co., on Pennsylvanian

limestone, E. J. Palmer, no. 21169, May 5, 1922; same
locality and habitat, E. J. Palmer, no. 21371, May 22,
1922.

Arkansas: Fayetteville, Washington Co., on Missis-

sippian limestone, E. J. Palmer, no. 8189, July 7, 1915

;

Kessler Mountain, near Fayetteville, Washington Co.,

on Pennsylvanian limestone, E. J. Palmer, no. 23300.
June 14, 1923; Fulton, Hempstead Co., on clay and
gravel overlying marly Cretaceous limestone, E. J. Pal-

mer, no. 20709A, April 5, 1922.
Oklahoma : Navina, Logan Co., open plain, creek val-

ley, G. W. Stevens, no. 177, April 25, 1913; Hugo,

22484, April 26, 1923.

Cretaceous

Hale
Texas: Comanche Springs, F. Lindheimer, May, 1849

(type collection)
; Texas (without other locality or

date), Wright; Houston, E. Hall, no. 858, April, 1872:

Houston, Harris Co., on clay banks, E. J. Palmer, no.

11447, April 2, 1917; College Station, Bryan Co., on

calcareous clay, E. J. Palmer, no. 13667, May 22, 1918

;

San Augustine, San Augustine Co., on Eocene marly
limestone, E. J. Palmer, no. 7102, March 30, 1915.

Arnold Arboretum.
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The Botrychiums of Indiana

E. W. Graves

Through the very generous courtesy of Mr. Clias. C.

Deam, research forester of Indiana, I was privileged to

examine all the Botrychiums which he had collected for

several years past, as he sent me his whole collection

asking tha.t I determine them for him.

It appears that Mr. Deam is a very keen observer, and

in his work as research forester he has collected exten-

sively throughout his state, and has brought together a

fine collection of the Indiana Botrychiums. In the col-

lection there were 34 sheets from 23 counties. There

were 17 of Botrychium obliquum, 10 of Botrychium dis-
*

sectum, 4 of Botrychium ternatum var. intermedium, and

2 sheets that contained specimens of a new variety or

possibly a new species. Of these last specimens I will

speak later.

To those that hold to the theory that B. dissectum is

always found in company with B. obliquum, I will say,

that from the study of Mr. Deam 's collection conclusions

do not point that way. Of the. ten stations where Mr.

Deam had collected B. dissectum, only three were with

B. obliquum. This conclusion was formed from study-

ing the labels, and I also wrote Mr. Deam asking if I

should understand that B. obliquum was not present with

B. dissectum when not mentioned on the label, and he

replied that that wras correct. He also added that in the

north part of the state where B. dissectum wras more

often found, B. obliquum was quite rare. But in the

south part of the state where B. obliquum was common

B. dissectum was rare.

There were seven stations where B. dissectum grew

alone. These seven stations were, one each in Porter,

Allen and Delaware Counties, and two in "Wells County

*
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of the north part of the state, and one each in Owen and
Posey Counties, in the south. B. dissectum grew in com-
pany with B. ohliquum in Laporte and Cass County, of

the north part of the state, and Spencer County of the

extreme south. B. dissectum, then, was found at seven

stations in six of the northern counties, and three in the

south. On the other hand B. ohliquum was found once

each in Wayne, Shelby, Decatur, Franklin, Jennings,

Jackson, Jefferson, Scott, Clark, Perry, Spencer, and
Knox Counties, of the south part of the state. In the

north part is was found once in each of the following

counties
: Howard, Wells, Allen, Cass, and Laporte—five

stations in the north.

I had reported in my article on '

' The Botrychiums of

the Central States '
' in Vol. 21, No. 4, of the Journal,

that the station at Millers, Indiana, in Lake County, was
the farthest south that I had any record of for B. ter-

natum var. intermedium. In Mr. Deam's collection

there is one station still farther south. At Garrott, in

Dekalb County, Mr. Deam collected two fertile speci-

mens. He also collected two specimens at one station,

and one at another station in Steuben County, which lies

just north of Dekalb County, and two specimens at a

station in Porter County. The five stations that I record

here from Indiana are all in the north tier of counties,

except the one in Dekalb County, which is in the second

tier.

There were two specimens on one sheet of Mr. Deam's

collection, from the locality of Mt. Carmel, Illinois. It

Was not made clear whether they were collected on the

Illinois side or the Indiana side. If they were collected

in Indiana it would make 35 sheets from Indiana instead

of 34 as I stated at the beginning of my article. These

specimens seemed to be of a different variety, and had

°een determined B. ternatum australe. But B. australe
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R. Br. is a native of Australia, and lias possibly been

found in Argentina, South America. But I am not ac-

quainted with that fern, having never seen it, so I cannot

say whether it is B. australe or not. B. anstrale has

never been recorded before from North America,

although D. C. Eaton at one time applied that name to

the largest and most divided of our forms of the ter-

natum group {B. silaifolium Presl). I am inclined to

call this specimen B. obliquum. The more I study the

Botrychiums the more puzzling I find them to deal with.

There were two sheets in Mr. Deam/s collection that

contained specimens which I feel were really a new

variety, that had never been brought to my attention

before. One sheet having no number (here called No. 2)

Mr. Deam had purchased from Mr. W. S. Blatchley, of

Indianapolis. It had been collected in Marion County,

Sept, 28, 1902. Marion County is near the center of the

state. Another sheet, No. 18564, contained two speci-

mens collected by Mr. Deam in Crawford County, of the

south part of the state. These specimens were both

fertile, but one was slightly different from the other in

that its pinnules were just a little more roundish in

shape. These specimens from the two counties of In-

diana are of such a different variation from the true type

of B. obliquum that I have decided to describe it as a

new variety. Owing to the oblong shape of its pinnules

and upper pinnae I am calling it B. obliquum v#r -

oblongifolium.

Botryckium obliquum var. oblongifolium, var. nov.
1

. A robust plant with thick heavy stalk. The first pair

of pinnae are divided. The pinnules are oblong with

i Botrychium obliquum, var. oblongifolium, var. nov., planta

robusta, pinnis imis partitis, pinnulis oblongis subobtusis basalibus

proximalibus oblongo-auriculatis, pinnis jugi a basi secundi ob-

longis aurieulatis, superioribus oblongis leviter serratis.
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The Type Specimen or Botrychium obliquum, vae. oblongifolium
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blunt points. The first pinnule below on the lower pin-

nae being oblong also has an oblonsr ear on inner side.& w^*^**^ UX.JV "WO UiX vWIVUp

The second pair of pinnae is oblong in shape with oblong

appendages. The upper pinnae are oblong and slightly

serrate. typ

The plants from Crawford County have more slender

stalks than the plant from Marion County, but one is

identical in shape with the type except for the upper

pinnules on the first pair of pinnae which were more

round in shape, and the second pair of pinnae had a

roundish shaped pinnule near the stalk both above and

below. The remaining pinnae were oblong with blunt

points as in the type. The other plant from Crawford

County had roundish shaped pinnules above and below

on both the first and second pair of pinnae. The remain-

ing pinnae were oblong, but not quite so blunt-pointed

as in the other two plants.

Mr. Deam has kindly photographed the type for the

benefit of members of the fern society and the photo-

graph is here reproduced (plate 4).

Bentonsport, Iowa.

Recent Fern Literature

David, "Walter W. Ferns of the Lake Dunmore
Region, Salisburv, Vermont. Bull. Boston Soc. Nat.

Hist. 62 : 3-11, figs. 1-3. 1932.

This is a thorough piece of work. It opens with an

account of the topographic conditions and soils of the

area and a brief glossary of botanical terms. The 29

species observed are then listed in five groups according

to habitat ; finally, a simple descriptive key to all, using

obvious macroscopic characters, is given. A few species

might have been added, such as Aspleniam platy neuron

which has been found at Lake Dunmore; occasionally,
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helpful characters, such as the stalked and sessile sterile

segments in Botrychinm dissectum and B. virginiannm
respectively, are overlooked in the key; and the term
"triangular" is somewhat loosely used. As applied to

the frond of Cystopteris fragilis and the lower pinnae of

Thelypteris spinulosa var. intermedia it is surely out
of place.

*

The current issue of the British Fern Gazette (vol. vi,

no. 5, Dec, 1931) opens with a good plate of a crested

form of Dryopteris dilatata. There is a report of the

annual meeting from which it appears that it costs the

British Society about 46 pounds to publish 137 pages of

Gazette, with incidental expenses. As with us, publica-

tion is by far the largest item. There are useful descrip-

tions of the scales characteristic of various species, and

several notes on forms of British ferns.

Mousley, H. Further Notes on the Birds, Orchids,

Ferns and Butterflies of Quebec, 1929-1930. Canad.
Field Nat. 46 : 1-6. 1932.

Mr. Mousley 's activities during the two seasons here

reported on produced a small, but interesting, grist of

material relating to ferns. He gives the first authentic

record of Thelypteris simulata from Quebec; it was

found near Bedford by Mr. Terrill. New stations for

Asplenium Trichomanes and Thelypteris fragrant, and

a plant of Botrychium angustisegmentum 27.5 cm. in

height were discovered by Mr. Mousley.
*

Ching, E. C. The Studies of Chinese Ferns, VI.

Genus Vittaria of China and Sikhim-Himalaya. Sinen-

sia 1 : 175-192. 1931.

This article includes keys, bibliography, citation of

specimens and critical comment on the 21 species recog-

nized. Seven new ones are described and illustrated.
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Schaffner, J. H. Propagation of Equisetum from

Sterile Aerial Shoots. Bull. Torr. Bot. Club 58: 531-

535. 1932.

Some two years ago Mr. Blaydes of the Ohio State Uni-

versity noticed that aerial shoots of Equisetum prealtum

which he had had for some time in a jar of water had

developed roots from the submerged nodes. Starting

with this discovery, Prof. Schaffner found, by experi-

ment, that propagation from sections of stem was easily

possible in both E. prealtum and E. arvense. He takes

this as additional evidence that the specialization of cell

function is a matter of direction of development deter-

mined by environment—that every cell has many poten-

tialities.

Looser, G. El Genero Pleurosorus en Chile. Revista
Universitaria 16: 707-714, 3 figs. 1931. Sinopsis de

los Helechos Chilenos del Genero Dryopteris. Anal.

Univ. Chile 1931. 191-205, 5 figs.

Our fellow member, Sr. Gualterio Looser, of Santiago,

continues his studies on Chilean ferns. In the two pub-

lications at hand he gives a careful and detailed account

of the four species of Dryopteris occurring in the coun-

try, with descriptions, illustrations, bibliography, cita-

tions of specimens, critical notes, a brief history of the

genus and a sensible discussion of its nomenclature. In

the other, he describes and discusses the curious little

fern of central Chile and Argentina, Pleurosorus papa-

verifolius,
l

' an Asplen ium without an indusium.

'

? There

are only two other species of the genus, one in Spain and

one in Australasia. All are ferns of dry rocks; all show

a pretty obvious affinity with such species of Aspleniam

as A. R uta-muraria and A. magellanicum.
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Shorter Notes

A Curious Phenomenon in the Christmas Fern.—
The plant from which the accompanying sketches were
made was originally found in Florence, Vermont, and is

now growing in the garden of Mrs. Maud L. Chisholm

at Proctor. It is of the bipinnatifid form (Polystichum

acrostichaides f. multifidum Clute). This form is usu-

ally sterile; last year, however, fronds on Mrs. Chis-

holm ?

s plant produced small upper pinnae which tried

to be fertile. Like the other pinnae, they are deeply

cleft; the curious thing is that the cleavage appear- to

be along the lines of the sorus-bearing veins, to extend

from the margin to the point on the vein at which the

soma is borne, and to be stopped there, as it were, by

the receptacle. The result is that each sorus is at the

bottom of a sinus and, strangely, as definitely on the

edge of the frond as in the filmy ferns. In them, the

mdusium has one face on each surface. In this abnor-

mal Christmas fern, the indusium ^ abortive, but the
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receptacle appears to pass across the margin so as to

impinge on both surfaces and some of the sporangia

appear to arise from the upper surface—an anomaly in

ferns. The sporangia are fairly numerous and some of

them apparently normal; in the specimen seen, however,

they are rather young and it is doubtful whether they

would produce good spores.

The sketches may make clearer this unusual develop-

ment.—C. A. "W.

Dryopteris floridana (Hook.) Kuntze in North

Carolina.—Early in April, 1931, the writer was one of

a party, composed mostly of George Washington Uni-

versity botany students under the leadership of Dr.

Robert F. Griggs, which visited the Coastal Plain sec-

tion in eastern North Carolina. April 6th and 7th

found us camped on the north shore of beautiful Lake

Waccamaw in Columbus County. The lake at this point

is separated only by a narrow ridge of sand, a few yards

in width, from a cypress swamp. Along the north edge

of this swamp is an area, wet and muddy but not per-

petually inundated, lying between the water and the

higher, cultivated ground. Here the writer found a col-

ony of several dozen plants of Dryopteris flondana

(Hook.) Kuntze (J. E. Benedict, Jr., no. 1247). In

addition to being the first record of this fern in the state

of North Carolina it is a northward extension of its

range of approximately 120 miles, the former most

northerly station being in the vicinity of Charleston,

S. C. The Waccamaw plants are noteworthy also in

being of unusually large size, one fruiting frond in the

collection of the writer being 118 centimeters long.

Specimens have been deposited in the U. S. National

Herbarium in Washington and in the herbarium of the

Academy of Natural Sciences in Philadelphia.—J. E.

"Benedict. Jr.. Washinaton. Z>. C.
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The March of Improvement in Florida.—I was very
much interested in your articles on Conservation, for

nowhere is it more needed than here. There are in this

county a number of spots, off the main highways, where
I go from time to time, to study the plant life and enjoy
the beauties that Nature has provided and then, some-

time, I will go back, to find ruin and devastation, in-

stead of peaceful beauty—ferns chopped out, climbers

and smaller plants destroyed and the little stream de-

nuded of its MyriophyUum—and for what reason? I

haven't been able to find out. Beyond the cemetery is

a marsh, which all summer is worth going miles to see,

as it is almost a solid growth of nearly all the different

H
H

floras to the flaming H. coccineus. The city has ac-

quired the area and is now draining it, will fill in and
make a park and in a year or two it will be a dreary

waste of white sand, dotted with round beds of Cannas
and little annuals. And there is no reason for a park

out there ; it will have no neighbors but the city of the

dead. At the other extreme edge of the city limits is

already a 25-aere park, heavily wooded and with the

greatest variety of plant life to be found within a simi-

lar area in the county. A varying elevation of 5-25

feet above sea-level, a small stream meandering through

most of it, partly through a deep ravine, combined with

other features, make it an ideal site for a native Arbo-

retum, in which could be grown plants from all but the

most tropical portions of the State, and I have been try-

ing for several years to get this accomplished. Not long

aSo I went out in that neighborhood just after reading

m the morning paper that the park commissioner had

cleaned out Boone Park. He had. All the fallen leaves

and pine needles had been raked into piles and burned,
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destroying a lot of young Ilex vomitoria, Andromeda

s

and other shrubs, round beds of Cannas set in the bare,

windswept earth and, in a swath about six feet wide

along the stream bed, every bit of vegetation had been

chopped out. Forest fires have driven our best plant

life into the moist places along streams and swamps and

the destruction carried on in those places is going to

send many species the way of the Franklinia. And the

same thing is occurring all over the state on a larger

scale. Paines' Prairie, the absolutely unique Seminole

Springs and many other places are in grave danger of

destruction.

—

Mary W. Diddell, Jacksonville, Florida.

Note on Botrychium.—Mr. Graves' note on Botry-

chium in the October-December Journal (1931) calls

attention to a possible difference in the fruiting time of

two species geographically associated. Some years ago

my attention was called to a similar pairing of geo-

graphically associated species of Botrychium in differ-

ent parts of North America: in Jamaica, in the Pacific

Coast, and in the southern states. At that time, I re-

ported on the differentiation of Botrychium and Ophw-

glossum species in three short articles published in

Torreya and later more in detail in the North American

Flora. Copies of these articles have recently been

deposited in the Library of the American Fern Society

and may be borrowed according to the arrangements

made last year. In my work at that time, I reached the

conclusion that the American species are all separable

from the old world types, so that instead of the name

Botrychium ternatum, the combination B. siliafolium

was used for the type which Mr. Graves calls B. ter-

natum. It is certain, however, that the Botrychium

group is most difficult to work with and that there is

plenty of basis for difference of interpretation regard-

ing specific characteristics and limits.—R. C. B.
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Another Suggestion Regarding Botryciiium dissec-

tum and B. obliquum.—Mr. Louis Eisman recently

found a plant of B. obliquum growing in very close asso-

ciation with three plants of B. dissectum. In examining
the roots, he felt reasonably certain that he found a defi-

nite underground connection between the two forms. If

this could be established certainly, it would, of course,

settle finally the question of the possible relationship

between these two forms. The suggestion is made that

members of the Fern Society be on the lookout for situa-

tions involving close association of plants of these two
forms, and that they endeavor to determine whether an

actual connection ever occurs. If such a connection is

found, the specimen should be dug up carefully and

photographed to show the attachment, and then care-

fully preserved as a herbarium specimen.—E. C. B.

BOTRYCHIUM ALABAMENSE IN NORTH CAROLINA.—Re-

cently Mr. F. W, Gray of Marlinton, AVest Virginia,

sent me several Botryehiums he had collected near

Charlotte, North Carolina, asking me to determine them

for him. Among the specimens were two plants of

Botrychhuii alabamense Max. They were both typical

specimens, and among the largest I have ever seen of

that species. I have collected a good many specimens in

the vicinity of Mobile, Alabama, but I have never ob-

served any that were larger than the ones that Mr. Gray

sent me from North Carolina. The largest plant was

fully eighteen inches high, and the sterile frond had a

spread of ten inches.

Mr. Gray wrote me that there are three places near

hk old home at Charlotte, North Carolina, where the

fern grows plentifully. It is very interesting to know

that this station will extend the range of Botrychium

alabamense much farther north than we had expected to
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find it. The only localities heretofore known to me for

this fern were in the vicinity of Mobile, Alabama. Mr.

C. A. Weatherby informs me that the Gray Herbarium

contains specimens only from the Mobile district.

I might state here that Botrychium alabaniense does

not grow on the level Coastal Plain, but on damp slopes

along creeks in the hills west of Mobile near the village

of Spring Hill, also in the hills about twenty miles north

of Mobile. I have never found it on the east side of

Mobile Bay, although the character of the country is

nearly the same as on the west side of the Bay.

This new station at Charlotte, North Carolina, will

carry the species up from the Coastal Plain into the

Piedmont district. If others have found this fern at

other stations we should be very glad for them to report

it.—E. W. Graves, Bentonsport, Iowa.

Fern Industry.—The Business Week for February

24 says: " Ferns from the great evergreen forests of

Western "Washington find a ready market in Middle

West and eastern centers, according to distributors who

operate out of Chehalis, Wash. This is a new industry

which is developing rapidly and reaches the annual pro-

duction peak during the holiday season. Last year's

$100 000, of which about 75 per cent, is

paid to pickers, some of whom earn up to $4 daily.
77

It may be added to the above that fronds of Poly-

stichum muniium were freely used by florists in Boston

last winter—the first time that I had noticed them

there.—C. A. W.
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American Fern Society

Report of the President for 1931

We have, all, long been assured and reassured that

there is "nothing new under the sun." To disprove

the aphorism, your President, having delayed unduly
the writing of a report of the usual sort for 1931, pur-

poses to offer one that will contain no word of review

of the Society's many activities of the past year, no dis-

cussion of things planned or accomplished (including

field trips and increased membership), no proper tender

of thanks even to our Board of Editors or of apprecia-

tion to the Brooklyn Botanic Garden—though the last

temptation is strong—and merely to quote from Tho-

reau's "Autumn" the following paragraph, which is

not only stimulating but reflects a point of view far too

rare in these clays.

"Oct. 4, 1859. It is only when we forget all our learn-

ing that we begin to know. I do not get nearer by a

hair's breadth to any natural object, so long as I pre-

sume that I have an introduction to it from some learned

man. To conceive of it with a total apprehension, I

must for the thousandth time approach it as something
totally strange. If you would make acquaintance with

the ferns, you must forget your botany. Not a single

scientific term or distinction is the least to the purpose.

You would fain perceive something, and you must ap-

proach the object totally unprejudiced. You must be

aware that no thing is that you have taken it to be. In

what book is this world and its beauty described ? Who
has plotted the steps toward the discovery of beauty?
You must be in a different state from common. Your
greatest success will be simply to perceive that such
things are, and you will have no communication to make
to the Royal Society. If it were required to know the

Position of the fruit dots or the character of indusium,

nothing could be easier than to ascertain it ; but if it is

required that you be affected by ferns, that they amount
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to anything, signify anything, to you, that they be an-

other sacred scripture and revelation to you, helping to

redeem your life, this end is not so easily accomplished.

"

With minor allowance, is this not "good medicine"?

Respectfully,

William R. Maxon,
President.

I hereby certify that I have received from the Judge

of Elections for Officers of the American Fern Society

for the year 1932 the following report of the elections

held last November

:

"Chas. S. Lewis,

Secretary, American Fern Society,

Pittsburgh, N. Y.

"As Judge of Elections for 1931 I have the honor of

reporting that 96 perfect ballots were cast, unanimously

electing

President William B. Maxon
Vice-President Carlotta C. Hall

Secretary Charles S. Lewis

Treasurer J. G. Underwood

Three other ballots were received, one blank, one illegible

and another partial.

"Along with the ballots were numerous personal greet-

ings and messages which made the occasion doubly inter-

esting.

" (Signed) H. E. Bansier."

And I further certify that the above is a correct copy

and that those mentioned are therefore duly elected for

the year 1932, as officers of the American Fern Society.

Charles S. Lewis,

Secretary.

Pittsburgh, March 18, 1932.
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LIST OP BOOKS AND PAMPHLETS ADDED TO THE
AMERICAN FERN SOCIETY COLLECTION IN 1931

American Fern Journal, vols. 19-81, 1929-1931.

Andersson-Kotto, Irma.

A genetical investigation in Scolopendrium vulgare. (Reprinted

from Hereditas, vol. 12, 1929. pp. 109-178.)

—
. The genetics of ferns. (Reprinted from Bibliographia

Genetica, vol. 8, 1931. pp. 269-294.)

Variegation in three species of ferns (Polystichum annu-

lare, Lastraea atrata, and Scolopendrium vulgare). (Re-

printed from Zeitschrift fur induktive Abstammungs- und

Vererbungslehre, Bd. 56, heft 2, 1930. pp. 115-207.)

Barnhart, John Hendley.

The published work of Lucien Marcus Underwood. (Reprinted

from the Torrey Botanical Club Bulletin, v. 35, pp. 17-38,

1908.)

Benedict, Ralph Curtiss.

Artificial varieties under natural conditions. (Reprinted from

the Journal of Heredity, vol. 14, no. 3, 1923. pp. 115-116.)

The Boston fern and some of its varieties. (Brooklyn

Botanic Garden. Leaflets, ser. 3, no. 8, 1915.)

The conservation of beauty. (Brooklyn Botanic Gar-

den. Leaflets, ser. 12, no. 2, 1924.)

Do ferns hybridize? (In Science, n. s., v. 33, no. 842,

Feb. 17, 1911. pp. 254-255.)

Evolution as illustrated by ferns. (Brooklyn Botanic

Garden. Leaflets, ser. 10, no. 3, 1922.)

Fern books to lend. (Reprinted from the American

Fern Journal, vol. 21, no. 1, 1931. pp. 34-48.)

Ferns as house plants. (Brooklyn Botanic Garden. Leaf-

, ser. 10, nos. 9-10, 1922.)

Ferns as house plants. (Reprinted from Journal of the

lets

New York Botanical Garden, vol. 29, 1928. pp. 45-48.)

The genera of the fern tribe Vittarieae, their external

morphology, venation, and relationships. (Reprinted from

Torrey Botanical Club. Bulletin, vol. 38, no. 4, 1911. pp.

153-190.)
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. The genus Antrophyum—I. Synopsis of subgenera, and

the American species. (Reprinted from Torrey Botanical

Club. Bulletin, vol. 34, 1907. pp. 445-458.)

. The genus Ceratopteris : a preliminary revision. (Re-

printed from Torrey Botanical Club. Bulletin, vol. 36, Sept.,

1909. pp. 463-476.)

Benedict, Ralph Curtiss.

How shall we save rare plant species from extinction? (Brook-

lyn Botanic Garden. Leaflets, ser. 16, no. 4, 1928.)

—. Is the distribution and naturalization of the hart's tongue

scientifically defensible f (Reprinted from the American

Fern Journal, vol. 17, no. 1, 1927. pp. 19-23.)

The moss-leaved fern. (Reprinted from the Journal of

Heredity, vol. 15, no. 1, 1924. pp. 19-24.)

—. New bud sports in Nephrolepis. (Brooklyn Botanic Gar-

den. Contributions, no. 32, 1923.)

—. A new Cuban fern. (Beprinted from the American

Fern Journal, vol. 1, Feb., 1911. pp. 40-43.)

—. New hybrids in Dryopteris. (Reprinted from Torrey

Botanical Club. Bulletin, vol. 36, Jan., 1909. pp. 41-49.)

—. Notes on ferns seen during the summer of 1908. (Re-

printed from Torreya, vol. 8, no. 12, 1908. pp. 284-286.)

—. The origin of new varieties of Nephrolepis by ortho-

genetic saltation. I. Progressive variations. II. Regressive

variation or reversion from the primary and secondary sports

of Bostoniensis. (Brooklyn Botanic Garden. Contributions,

no. 13, 1916; no. 27, 1922.)

—. Osmundaceae. (In North American Flora, vol. 16, pt. 1,

1909. pp. 27-28.)

—. The plant wards of New York State. (Brooklyn Botanic

Garden. Leaflets, ser. 18, no. 5, 1930.)

—. A revision of the genus Vittaria J. E. Smith. (Reprinted

from Torrey Botanical Club. Bulletin, vol. 41, Aug., 1914.

pp. 391-410.)

—. Some modern varieties of the Boston fern at their source.

(Reprinted from Journal of the New York Botanical Garden,

vol. 16, Sept., 1915. pp. 194-197.)

—. Studies in the Ophioglossaceae. I. A descriptive key to

Ophioglossum in the United States. II. A descriptive key to
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Botrychium in North America: group of B. lanceolatum.

III. Key to Botrychium in North America: group of B. ter-

natum. (Reprinted from Torreya, vol. 8, no. 4, 1908; no. 5,

1908; vol. 9, no. 10, 1909.)

—
. Tropical ferns; issued in connection with the Tropical

Fern Exhibition of the Massachusetts Horticultural Society,

September 22-25, 1921. 7 p.

—
. The type and identity of Dryopteris Clintoniana (D. C.

Eaton) Dowell. (Reprinted from Torreya, vol. 9, no. 7, 1909.

pp. 133-140.)

. Variation among the sporelings of a fertile sport of the

Boston fern. (Brooklyn Botanic Garden. Contributions, no.

42, 1924.)

—
. Which Boston fern is best? Prospectus of an experi-

ment to answer this question. (Reprinted from the Journal

of Heredity, vol. 13, no. 6, 1922. pp. 255-263.)

. Wild plant conservation in Connecticut, a suburban state.

oklyn Botanic Garden. Leaflets, ser. 11, no. 5, 1923.)

British Fern Gazette, vol. 4, nos. 7-12, 1920-1922; vol. 5, nos. 1

and 6, 1923-1925.

Britten, James.

with

Blair. N. Y., Cassell & Co., Ltd., n. d. 196 p.

Britton, Elizabeth G.

The preservation of our native plants.

Christensen, Carl.

Pteridophyta. (Plantae Sinenses II.) (Reprinted from Med-

delanden fran Goteborgs botaniska tradgard, v. 1, pp. 41-

110, 1924.)

Clute, Willard Nelson.

The fern allies of North America north of Mexico. N. Y,

Stokes, 1905. 278 p. il. pi.

Our ferns in their haunts; a guide to all the native spe-

cies. N. Y., Stokes [e. 1901.] 332 p. il.

Domin^ Karel.

Cerosora, a new genus of ferns. (Reprinted from Acta Botanica

Bohemica, vol. 8, 1928. 4 p.)
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. Generis Asplenii L. species duo novae africanae. (Re-

printed from "Preslia," vol. 8, 1929. 3 p.)

—. Generis Pityrogramnra (Link) species ac sectiones in

clavem analyticam dispositae. (Publications de la Faculte

des Sciences de PUniversite Charles, no. 88, 1928. 10 p.)

—
. The hybrids and garden forms of the genus Pityro-

gramma (Link.) Praha, 1929. 80 p. pi.

. Pteridophyta. Praze, 1929. 276 p.

. Pteridophyta of the island of Dominica with notes on

various ferns from tropical America. Praha, 1929. 259 p. pi.

. Species of the genus Cyathea J. E. Sm. (Eeprinted from

Acta Botanica Bohemica, vol. 9, 1930. pp. 85-174.)

Eaton, Daniel Cady.

The ferns of North America. Colored figures and descriptions,

with synonymy and geographical distribution, of the ferns

(including the Ophioglossaceae) of the United States of

America and the British North American possessions. Salem

[v. 1] Boston [v. 2], 1879-80. 2 v. pi.

Espinosa Bustos, Mareial E.

Anotaciones sobre helechos chilenos. (Reprinted from Boletm

del Museo Nacional, Santiago de Chile, vol. 13, 1930. pp. 110-

124.)

Ch

Icones filicum sinicarum. Nanking, 1930. Fasc. 1, pi. 1-50.

Looser, Gualterio.

Asifonogamas vasculares. (Reprinted from Revista Chilena de

Historia y Geografia, vol. 2, 1930. pp. 200-202.)

. G^nero Trismeria en Chile. (Reprinted from Revista

Chilena de Historia Natural, vol. 34, 1930. pp. 164-169.)

—. Historia de los helechos chilenos. (Reprinted from Re-

vista Universitaria, vol. 15, no. 7, 1930. pp. 693-718.)

. Localidades del helecho Polystichum mohrioides (Bory)

Presl en Chile central. (Reprinted from Revista Chilena de

Historia Natural, vol. 35, 1931. pp. 26-28.)

. Pteridofitas de Limache, prov. de Aconcagua, Chile. (Re-

printed from Revista Chilena de Historia Natural, vol. 34,

1930. pp. 5?-59.)
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Maxon, William R.

A new genus of Davallioid ferns. (Reprinted from the Journal

of the Washington academy of sciences, v. 3, no. 5, 1913.)

A new name for Kaulfussia Blume, a genus of Marat-

tiaceous ferns. (Reprinted from the Proceedings of the Bio-

logical society of Washington, v. 18, pp. 239-240, 1905.)

—
. On the identity of Cyathea multiflora, type of the genus

Hemitelia R. Br. (Reprinted from the Torrey Botanical Club

Bulletin, v. 38, pp. 545-550, 1911.)

—
. The relationship of Asplenium Andrewsii. (Reprinted

from Contributions from the IT. S. Herbarium, v. 16, pt. 1,

February, 1912.)

—
. A remarkable new fern from Panama. (Smithsonian

Miscellaneous Collections, v. 56, no. 24, 1911.)

—
. Three new club-mosses from Panama. (Smithsonian Mis-

cellaneous Collections, v. 56, no. 29, 1912.)

Newman, Edward.

History of British ferns, and allied plants. London, VanVoorst,

1844. 424 p.

North American Flora, vol. 16, pt. 1, 1908.

Shreve, Forrest.

Studies on Jamaican Hymenophyllaceae. (Reprinted from Bo-

tanical Gazette, vol. 51, 1911. pp. 184-209.)

Underwood, Lucien-Marcus.

American ferns—VIII. A preliminary review of the North

American Gleicheniaceae. (Reprinted from the Torrey Bo-

tanical Club Bulletin, v. 34, pp. 243-262, 1907.)

—
. Our native ferns and their allies, with synoptical descrip-

tions of the American pteridophyta north of Mexico. 3d ed.

rev. N. Y., Holt, 1888. 156 p.

A review of the genera of ferns proposed prior to 1832.

(Reprinted from Torrey Botanical Club. Memoirs, vol. 6,

Dec, 1899. pp. 247-283.)

and Benedict, Ralph Curtiss.

Ophioglossales. (In North American Flora, vol. 16, pt. 1, 1909.

PP. 1-13.)

Waters, Campbell E.
Ferns : a manual for the northeastern states, with analytical keys

based on the stalks and on the fructification. N. Y., Holt,

1903. 362 p. il. pi.
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Wilson

Wilson Ornithological Club at Sioux City, Iowa. vol. 43, no.

1-4, 1931.

The Journal has two apologies to make, with sincere

regret for the errors of omission which occasion them.

The name of Mr. 0. A. Farwell in the recently issued

list of members of the Fern Society should have been

preceded by a dagger. Mr. Farwell is a life member.

The photograph of the party at Brown's Mills pub-

lished in the preceding number was taken by Mr. A. T.

Beals and used by his courtesy. We particularly regret

the failure to make this acknowledgment and trust Mr.

Beals will be able to believe that our thanks are none the

less warm because their expression was accidentally

delayed.
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Diagnostic Key to the Species of Equisetum*

John H. Schaffner

The following key, with diagnostic descriptions., to the

twenty-three recognized species of Equisetum has been

prepared in order that a general presentation might be

available for identifying these interesting plants both

when they are in the reproductive condition and when
no cones are present. The characters which have been

found most reliable for determination have been used

and the sequence of these is such that the easier de-

terminations come first and the most difficult ones last.

Thus such closely related species as E. moorei and E.

hiemale; E. kansaniim and E. funstoni; E. xylochaetum

and E. giganteitm; E. myriochaetttm, E. ramosissimttm^

and E. debile will be found side by side for the final

disposition of the case in hand. Having had much ex-

perience, both in the field and in many large herbaria,

the writer has naturally acquired considerable knowledge

of the real difficulties encountered by any one intent on

accurate determination of the material as it is usually

found. A much shorter key might be constructed which

would answer very well for all ideal and complete speci-

mens, but would nevertheless lead to very pronounce* I

* Papers from the Department of Botany, The Ohio State T'ni-

versity, No. 303.

[Volume 22, No. 2, of the Journal, pages 33-68, plate 4, was

issued July 1, 1932.]

89
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errors when specimens having considerable fluctuation

are to be determined. It is quite evident, when one

examines the determinations of Equisetum species by

thoroughly competent systematists, that the most ridic-

ulous mistakes are made even with species wiiieh have

characters so definite that even a beginner should not

go astray. This condition of things is no doubt due to

the unsatisfactory nature of most of the keys at present

available, in which the most unreliable characters are

often used when constant and unique characters are pres-

ent which would make determination absolutely certain.

The closely related species are difficult to distinguish

even when a thorough knowledge of all the available

differences has been acquired. In some cases certain

species at present considered valid cannot be easily rec-

ognized unless one knows their geographic limits. But

it is believed that the present treatment will enable any

one to determine these most interesting plants after only

an elementary knowledge of their morphology has been

attained.

In the second part, the recognition characters have

been presented for each species rather than a uniform

type of description. When one has learned the combina-

tion of recognition characters for each species, identifi-

cation can usually be made instantly, especially in the

field. The species are carefully arranged in their correct

phylogenetic sequence from the lowest to the highest

types and when one has acquired this orthogenetic, serial

arrangement, many remarkable harmonies and progres-

sions at once become evident both as to form and habit.

One immediately sees that the lowest species can be col-

lected as one stands on the equator, while the last and

highest species can be gathered for a farewell bouquet

as one steps from the farthest northern lands onto the

ice of the Arctic Ocean.
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DIAGNOSTIC KEY.

1. Aerial stems green or with green branches, with or
without cones 2.

1. Aerial stems without or with very little chlorophyll
and unbranched at first or permanently; always
with cones, which are without a point 24.

2. Main, aerial stems without a central internodal
cavity, with 6 prominent internodal ridges and 3

teeth on the campanulate sheaths, evergreen, small,

slender, tufted, curly, flexuous; stomata in lines,

cone minute, apiculate E. scirpoides.
2. Main stem with central internodal cavities or, if

not, the plants decidedly not as above 3.

3. Teeth of the lower sheaths of the main stem cohering
in 3 or 4 broad lobes, comparatively long, bright

reddish-brown and translucent, not deciduous;

branches of the whorls prominently compound,
horizontal or often curving downward, especially

on the fertile shoots; stomata in bands; internodal

ridges with or without 2 rows of siliceous spinules
;

cone not apiculate E. s&vatimm.
3. Teeth of the sheaths of the main stem not united

in 3 or 4 broad lobes nor bright reddish-brown,

deciduous or persistent 4.

4. Internodal ridges, or part of them, of the main
stem or of the branches, or of both, with a double

row of rounded tubercles, these sometimes in 2

irregular rows; or the branch ridges biangulate.

two ridges to a sheath tooth 5.

4. Internodal ridges of the main stem and branches

not with a double row of tubercles, but with a

single row, or with cross bands of silex, or smooth

;

if with 1-3 rows of prominent siliceous spinules,

then with whorls of slender, 3-angled branches 11.

5
- Teeth definitely deciduous as "pagoda caps' ' or in-

dividually, but occasionally long persistent as a

fluctuation ; sheath segments with a central ^rrove
;

stems unbranched or sporadically branched

:

stomata in lines; persistent evergreens but some-

times rather delicate; cone apiculate 6.

'• Teeth persistent, not with an abscission layer 7.
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6. Sheaths of the main stem long and ampliated, re-

maining green for a long time ; internodal ridges

with an irregular double row of tubercles or cross

bands of silex; persistent but rather subject to

winter killing E. moorei.

6. Sheaths of the main stem short, cylindrical, soon

discolored ; internodal ridges or most of them with

2 regular rows of tubercles; stems hardy, ever-

green E. hiemale.

7. Stems not branched or rarely very slightly so, ever-

green; stomata in lines; cone prominently

apiculate 8.

7. Stems with whorls of branches, occasionally rather

simple, annual; stomata in bands; cone not

apiculate, rarely with a slight point 9.

8. Sheaths cylindric, tight, often crusty, partly or com-

pletely black ; stems rather large to medium, some-

times rather slender E. trachyodon.
* 8. Sheaths campanulate, usually discoloring tardily;

stems mostly very slender and small

E. variegatum.

9. Main stem with a large central cavity
;
plants usually

large and robust, dimorphic, those with green

branches normally entirely sterile, the fertile with-

out chlorophyll and without branches
E. telmateia.

9. Main stem with a small central cavity or solid, plants

not dimorphic, both the sterile and fertile shoots

green, rather small 10*

10. Teeth of the sheaths of the main stem membranous,

some of the internodal ridges of the branches often

not biangulate. Central and South America.

E. bogotense.

10. Teeth of the sheaths of the main stem stout and ap-

pressed; internodal ridges of the prominently

whorled branches generally biangulate. Himalaya

Mountains region E. diffusiim.

11, Central cavity of the main stem very large, more

than four-fifths the diameter of the internode, the

wall tissue very narrow, containing very small

carinal cavities and no vallecular cavities except

at the base of very large shoots; stems not

*
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dimorphic, annual, with or without whorls of
branches; stomata in bands j sheaths cylindrical,
their teeth persistent ; cone not apiculate. North
Temperate Zone E. fliiviatile.

11. Central cavity not extremely large for the size of
the stem, or if so the plant quite different, the
wall with distinct vallecular cavities 12.

12. Stems not branched or only sporadically branched,
not with definite whorls; stomata in single
lines 13.

12. Stems with definite whorls of branches in properly
developed plants 17.

13. Sheath teeth persistent, not with a definite abscis-

sion layer ; sheath segments with a central groove
above; stems rarely with sporadic branches,
slender, annual, cone strongly apiculate.

E. nelson i.

13. Sheath teeth deciduous, sometimes, however, not
falling off; sheath segments usually tricarinate.

rarely some of them with a central groove and
then the shoots perennial ; stems often sporadically

branched, and mostly rather robust 14.

14. Sheaths short, cylindrical, soon becoming tight and
discolored, splitting in age; shoots prominently

evergreen; cone strongly apiculate E. praealtum.
14. Sheaths long, ampliated; usually not discolored

until advanced age; aerial stems evergreen but

delicate; or annual 15.

15. Aerial stems evergreen but delicate, comparatively

large; cone apiculate E. laevigatum.
15. Aerial stems definitely annual in regions of frost,

medium in size ; cone not apiculate, usually obtuse

or merely acute 16.

16. Not with numerous prostrate or spreading basal

sterile shoots around the fertile shoots; stems

usually very smooth, sometimes rather rough
wT
ith cross bands of silex on the ridges; limb of

the long, green sheath dilated upwards, the teeth

normally soon deciduous. United States and

Southern Canada E. kansanum.
16. Usually with a cluster or rosette of small, branched

spreading or horizontal, sterile shoots around the
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base of the erect main shoots; stems very rough
with cross bands on the ridges ; limb of the rather

short sheath usually strongly incurved in age, the

teeth tardily deciduous. Southern California and
Northern Lower California E. funst'oni.

17. Stomata in bands of 2-4 or more rows each, or

scattered in the grooves. Large plants of the

Central and South American region, or small

plants of the North Temperate and Arctic

regions 18.

17. Stomata in single lines, or if sporadically in double
lines, the plants not in the American region 22.

18. Large persistent Central and South American plants,

the whorls of branches commonly with cones,

central cavity of the main stem very large;

sheaths cylindrical ; cone apiculate 19.

18. Small plants of the North Temperate and Arctic

regions, with annual stems; central cavities small

or medium in diameter, cones entirely absent, or

if present not apiculate 20.

19. Sheath segments of the main stem flat, without a

central ridge, at least above; teeth rigid, shining

black, linear, giving out a twanging sound when
picked, often breaking oif but the base persistent.

E. xylochaetum.
19. Sheath -segments of the main stem with a definite

central ridge, 3-5-earinate ; teeth membranous,
friable or fragile, breaking off or imperfectly de-

ciduous E. giganteum.

20. Branches several-angled, their internodes with a

small central cavity; stems not dimorphic, those

with cones the same as the sterile ones; vallecular

cavities of the main stem nearly as large as the

central cavity E. palustre.

20. Branches 3-4-angled, solid ; vallecular cavities of the

main stem considerably smaller than the central

cavity; shoots dimorphic 21.

21. Teeth of the branches not subulate-tipped, deltoid,

merely acute or long-acute, white-membranous;
branches 3-angled, very slender ; fertile stems de-

veloping green branches after the spores are shed.

E. pratense.
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21. Teeth of the branches with subulate tips; branches
3-4-angled; fertile stems withering after the
spores are shed E. arvense.

12. Very much branched, large plants of the Central
American and Andean region; teeth fragile;
branches usually with cones; terminal cone large,
with a point E. mijriochaetiim.

22. Moderately branched plants of the Eastern Hemi-
sphere, the branches normally without cones 23.

23. Sheaths of the main stem cylindrical, elongated,
about twice as long as wide in well-developed
plants, in smaller plants short and somewhat
ampliated. Europe, Africa, and Temperate Zone
of Asia E. ramosissimum.

23. Sheaths of the main stem short, about as long as

wide, somewhat ampliated. Southeastern Asia
south of the Himalaya Mountains, eastward to the

Philippines and in the East Indies to the Fiji

Islands E. debile.

24. Sheaths bright reddish-brown and translucent, their

teeth cohering in 3 or 4 broad lobes, comparatively

long; fertile stem finally developing whorls of

compound green branches; internodal ridges

sometimes with rows of siliceous spinules.

E. silvaticum.

24. Teeth not cohering in 3 or 4 broad lobes, not trans-

lucent and not reddish-brown 25.

25. Teeth of the sheaths with long, bristle-like tips;

stems and cones usually very robust.

E. telmateia.

25. Teeth of the sheaths ending in a gradually narrow-

ing point, not bristle-like ; stems and cones usually

much smaller and more slender 26.

26. Teeth of the sheaths light brown, membranous,

usually soon becoming green; stems soon develop-

ing whorls of 3-angled, green brandies, with

deltoid, membranous teeth ; internodal ridges

sometimes with rows of spinules E. pratense.

26. Teeth of the sheaths dark brown, rigid, only slightly

membranous at the margins; stems withering

promptly after the spores are shed ; sheaths rarely

slightly green; internodal ridges not with spinules.

Columbus, Ohio. E. arvense.

(To be continued.)
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Hunting Scott's Spleenwort in Alabama

H. E. Ransier

The Ransiers spent the first three days of May, 1928,

at Havana, Alabama, lured 75 miles off our regular

schedule by the long suppressed desire of seeing A.

ebenoides in its "ravine near Havana, Ala." Upon ar-

rival there we inquired of a local store keeper as to the

location of a camp site. He suggested a shady spot at

the rear of a school ground. When we questioned the

propriety of setting up there he said, "Well, I gave them

the land and I reckon I can let you camp there.
'

'

As it was late, we quickly made ourselves snug for

the night. Next morning, scholars began arriving be-

fore we were up. In fact they woke us by their sub-

dued talk and speculations about our trailer outfit. We
washed, made breakfast ready, ate and washed the

dishes, with an increasing crowd of scholars surrounding

us. The following morning Mrs. Ransier suggested that

they sing for us, and sing they did. Two girls in par-

ticular treated us to a seemingly endless folklore song.

Perhaps it was improvised ! The school bell was all that

stopped it, anyway.

Then all the people felt it their duty to call on us,

even an old totterinsr man and his wife. When it be-
77

came known that we were going to look for
'

' ebenoides,

one of the better class ladies volunteered the information

that they grew upon her land, that she was just starting

for home, and that she would be happy to take us right

to the "ravine" but that "College Professors" had

searched wihout finding any.

We were dropped about half a mile out and started

down the gully at once. It was extremely hot and sultry

and the footing fierce. A quarter of a mile and sure
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enough we did find small ebenoides, on the right side

going down stream, usually growing upon moss covered

rocks in dense shade.

Farther along, on a more perpendicular rock outcrop,

more small but unmistakable specimens appeared. Here
at the base of the rock, where a slight seepage favored

them, some small filmy ferns were observed.

The ebenoides were almost invariably located where

they had scant opportunity of developing to any size

worth mentioning, both from lack of soil and moisture.

Nearly all were too small to photograph to advantage

and the lack of strong light was a further handicap to

both their development and to the work of photography.

Moreover, there were no specimens of A. ebeneum in the

immediate vicinity, though there were some across the

ravine many hundred feet down stream. An intensive

search did not reveal a single walking fern in the entire

area. This puzzled me but I concluded that it had been

destroyed by drought or in some other unknown way, as

well as all mature ebenoides and that the few puny

specimens seen would be wiped out by the next drought

and the fame of the ravine would cease.

My films when developed were so wretched, that I

went back for another try the next day. I hesitated re-

porting the existing conditions and am glad I did not,

for when I read the January-March, 1930, Fern Journal.

Wherry & Trudell's note proved that I HAD NOT
BEEN even NEAR the original station. We had been

°
i>

misled by the local lady, by the "ravine near Havana

and by my "nose," sixth sense, or fern instinct which

failed to function entirely.

My main satisfaction of course is that we have ex-

tended the fern's known range a little and others may

reasonably look for it in other favored spots with more

Promise of finding it at considerable distances from the
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old station. But 30 small specimens were found in all,

the largest having fronds 4 inches long and many were

but an inch or so. The heat and humidity were at the

limit of our endurance, so believing our mission accom-

plished, we prepared to move on. One of the natives said

"Do you all mean to tell us that you all came all that

long ways, just for one LITTLE FERN!"
One of our tires went flat while we were away after

ferns and after it had been repaired, the Professor came

over after school and said he was glad it was fixed, as

twenty boys had called his attention to the flat and had

asked him to tell us about it

!

We were pressed by the kids to attend their "Literary

Meeting" and both of us had to make an address after

routine business was over.

One evening there was a spelling contest on, between

the local community and a neighboring one. Every one

turned out and refreshments were served afterwards,

using the school house for all purposes.

We heard a great deal about some "caves" that we

should visit, so I asked "are they damp? Do we need a

lantern? What kind of clothes should we wear? What

makes them interesting?" and about all we learned was

that the coloring made them attractive. And when a

pupil piloted our car there, on his way home after

school, we found the place to be immense ravines, where

the soil from time to time "caved" off, or slid in slices,

two or three feet thick, from the whole face of the cliff-

like sides, revealing finely tinted layers of soil, buff,

lavender, pink, etc.

If good fortune favors us, we may make another more

extended visit to the locality.

Manlius, N. Y.
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Range-Extensions and other Observations,
1931-32

Edgar T. Wherry

Pellaea Bridgesii in Oregon.—On June 30, 1931, Dr.

Francis W. Pennell and I drove from the largely aban-

doned village of Cornucopia, Baker County, Oregon,

five miles westward up an exceedingly steep road to the

Mine On
ledges of granite rock along a trail leading up to some

old workings, we found several colonies of a fern which

was obviously a Pellaea, but differed from any I had

previously seen in having the soral band well in from the

margin. This was subsequently identified as P. bridgesii

Hooker. Specimens distributed by Cusick many years

before may have come from the same general region,

but they lacked definite locality data; and in Abrams'
a Ma
range of the species as

'
' California, from Nevada County

southward to Mineral King, Tulare County; also in

Boise National Forest, Idaho." The newly recorded find

therefore represents a distinct extension of the hereto-

fore recognized range.

Cheilanthes gracillijvia as an Example of No.v-

Circinate Vernation.—My first acquaintance with this

species in its native haunts occurred at the locality men-

tioned in the preceding note. The new fronds for the

season were just beginning to develop, and proved to

show the same type of non-circinate vernation already

reported for C. tomentosa and several other ferns. 2

1 Contribution from the Botanical Laboratory of the University

of Pennsylvania.
2 Amer. Febn Journ. 16: 107, 109. 1926; 18: 31. 1928.
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Pellaea Bridges it. Five miles west of Cornucopia, Baker Co., Oregon. Showing
krondsop preceding y lar below, an1> of present year above.
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A Visit to a Station for the Appalachian Filmy-
Fern.—For some years I have desired to see Tricho-

manes boschianum in its native haunts, but the roads
leading to reported localities of it would always prove
to be impassable at the times of my visits to the region.

In July, 1932. Mr. J. E. Benedict and I were driving

through northern Alabama during a period of drought,

and decided to hunt up a station located by Mr. E. W.
Graves along the Sipsey Eiver. We found the Jasper

topographic sheet to be quite useless, as the culture has

completely changed since the time it was surveyed, so

some data as to the route followed may be added hefe for

the benefit of others who may wish to visit the place.

We went north on the paved highway (No. 5) from

Jasper, Walker County, about 5 miles to the outskirts

of the village of Manchester, and there turned north-

eastward on an improved dirt road, going 6 miles to a

road fork. Here the left-hand road was taken, and after

3 miles of rather rough travelling, we reached Duncan's

Bridge over the Sipsey River. Parking on the north

side, we walked east along a trail which followed the

talus-piles at the base of the cliffs. About a quarter of

a mile in from the bridge, the long-sought filmy-fern

was found on the face of a deeply inset, moisture-laden

sandstone stratum. Its soil-reaction proved to be low

mediacid, active acidity 100. Referring the locality to

the nearest settlement in the same county, it may be

designated as: 3 miles south of Mellville, Winston

County, Alabama.

The Alabama Colony of Scott's Spleenwort.—

Three years ago, as recorded by myself and Mr. Harry

W. Trudell,3 a visit was made to the station for

Asplenium ebenoides near Havana, Alabama. At that

8 Amer. Fern Journ. 20: 30. 1930.
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ChEILANTHES GRACILLIMA. SAME LOCALITY AS PLATE 5. A FEW OF THE LOWERMOST
FRONDS SHOWING KON-C1RCINATE VERNATION.
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time only 25 adult plants were seen, although there were
numerous young ones. On July 13, 1932, I revisited the

locality, this time in company with Mr. J. E. Benedict,

Jr., and was glad to find that many of the young plants

formerly observed have reached maturity, and at least

85 adult ones were counted in the same area as was pre-

viously examined. As before, there was no AValking-

fern on those rock ledges, but subsequently Mr. William

A. Knight, of Biltmore Forest, N. C, has informed me
that there is a colony on the opposite side of the same

stream where this fern does grow with its offspring.

Dr. Kestner 's Results with Hybrid Aspleniums.

The experiments in growing ferns from spores being

carried on by Dr. Paul Kestner of Lausanne, Switzer-

land, have already been referred to in this Journal. 4

Spores from several of the presumably hybrid Asple-

niums from our eastern states have been sent to him

for trial, and he has communicated to me the results

which form the basis for the following notes.

Of all the spores of Asplenium ebenoides which he has

received from various parts of this country, only those

from the above-mentioned Alabama colony have proved

to be viable. Evidently in most of its occurrences this

fern represents a hybrid, which has not attained

fertility; but at this single locality one cross, at some

past time, chanced to produce viable spores, and its

descendants have remained fertile, so that it has become

a true species.

The spores of Asplenium stotleri have germinated well,

and a pressed plant only two years old sent me by Dr.

Kestner reproduced in a most striking way all the

features shown by those in the original colony. It

therefore likewise represents a hybrid (presumably of

A. pinnatifidumxA. platyneuron) which chanced to

4 Amer. Pern Journ. 19: 60. 1929; 21: 29. 1931.
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attain fertility, and, successfully reproducing itself, has

become a species. Growing as it does only on a single

small cliff West
to be regarded as an example of an endemic in the re-

stricted sense, i.e., a plant occupying a small area on the

earth's surface because it is of too recent origin to have

become dispersed more widely. Perhaps it will become

extinct before being able to spread, for as the result of a

series of excessively dry seasons the original colony has

dwindled considerably. But at least it will be preserved

in cultivation in the collection assembled by Dr. Kestner.

On the other hand, the spores of all specimens of A.

trudelli sent thus far (from Georgia and Pennsylvania)

have proved to be imperfect and non-viable, clearly in-

dicating that the particular plants from which the spores

came represented first-generation hybrids (of A. mon-

tanum x A. pinna tifidum) . Search for a colony in which

fertility has been attained will, however, be continued.

At this point the hope may perhaps be expressed that

some members of the American Fern Society in our own

country will take up the growing of these rarer ferns

from spores. I should be only too glad to cooperate by

furnishing spore material and data as to soil acidity

preference of each species or hybrid.

Further Occurences of the Rocky Mountain Cliff-

Fern in the East.—The eastern relative of Woodsia

scopulina has been recorded thus far5 from three stations

in Virginia, one in West Virginia, and two in Xorth

Carolina. Two new finds of it may here be noted. First,

Mr. Arthur N. Leeds of the Academy of Natural Sciences

of Philadelphia discovered on August 3, 1931, an addi-

tional one in the first-named state, on the west side of

the Cowpasture River north of Longdale, Alleghany

County. Then, in July, 1932, I had the pleasure of

s Amer. Fern Journt. 19: 101. 1929.
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visiting the fern garden of Mr. William A. Knight, at

Biltmore Forest, North Carolina, and found that he had
growing there several clumps of an unidentified rock-

fern from the cliffs of the Nolichucky. River in Unicoi

County, Tennessee. On examination it proved to repre-

sent this as yet undescribecl Woodsia, thus extending its

known range into an additional eastern state.

The Limestone Adderstongue in Northern Virginia.

•Mr. Palmer 's recent article on Ophioglossiim engel-

mamii6 gives a good account of the occurrence of this

fern, but his locality list, being based on only two

herbaria, does not represent a complete statement of its

distribution. Two states in which it is known are not

mentioned: its discovery in Ohio was announced by Miss

Braun several years ago/ and in the newly issued " Ferns

of Florida/' Dr. Small states that "Recent exploration

has discovered this adders-tongue in abundance in the

western part of northern Florida."

In Virginia only two occurrences near Natural Bridge

are cited by Mr. Palmer ; the county name of these, given

as "Breckenridge," should read Rockbridge. It has

also long been known near Staunton, Augusta County,

and attention may here be called to its occurrence still

further north. In August, 1925, as reported in this

Journal8
I found it in association with a new species of

Opuntia near Luray, Page County. In June of the

present year, while accompanying Miss Lena Artz of

Woodstock, Shenandoah County, in a search for native

plants in that vicinity, another extensive colony of this

cactus was observed on similar limestone ledges 2| miles

northeast of the town, and I suggested that a search for

the fern be made there. A few days later she was suc-

6 Amer. Fern Journ. 22: 43. 1932.

7 Amer. Fern Journ. 17: 138. 1927.

8 Amer. Fern Journ. 16: 2. 1926.
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cessful in finding it, and reports that still later, follow-

ing a long-awaited rain, it came up in abundance. This

extends its previously known range 15 miles northward,

to latitude 38° 55'.

The Climbing Fern in North Carolina.—In the list

of ferns of this state recently published by Mr. Blom-

quist,9 Lygodium palmaium is indicated as occurring

only in the western part, that is, in the Blue Ridge

physiographic province. Several years ago I was guided

by Dr. P. 0. Schallert, of Winston-Salem, to the Cas-

cades near Danbury, in the Piedmont province, and in

wet woods near by found this fern in the greatest profu-

sion. In March, 1932, Mr. Rogers McVaugh, a graduate

student in the Department of Botany of the University

of Pennsylvania, found the same species two miles west of

Warsaw, in Duplin County, on the Coastal Plain. So it

is evidently widely distributed over the state.

Philadelphia, Pa.

9 Amer. Fern Journ. 21 : 86. 1931
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The Pteridophytes of San Diego County,
California

Ira L. Wiggins

{Continued from page 42)

14. Cheilanthes covillei Maxon. Although this

fern is not restricted to the deserts it grows on the drier

ridges and canyon walls from the Lower Sonoran to the

lower Arid Transition Zones. It is fairly abundant in

dry places on both the coastal and desert sides of the

range.

Specimens examined: Vallecitos Canyon, Wiggins
'2832; Laguna, Mearns & Schoenfeldt 3608; Mountain
Springs, Wiggins 2282; dry ridges between Julian and
Banner, Wiggins 2030A; rocky ridge above Cottonwood
Creek, 1 mile northeast of Buckman Springs, Wiggins
2412; dry hills near Campo, Abrams 3578; Wiggins
1005.

15. Cheilanthes clevelandii D. C. Eaton. This

fern takes the place of C. covillei on dry ridges in the

foothills of the coastal slope from northern Lower Cali-

fornia to Santa Barbara County, California. One col-

lection was made in the Palomar Mountains at an alti-

tude of 4000 feet, but it is usually found only in the

chaparral belt.

Specimens examined: Oak Grove trail to Palomar Mt.,

alt. 4000 ft., Mum 10393, (P.) ; Alpine, Grant, May 10,

1906; Cottonwood grade, near Potrero, Abrams 3742;

hillside 1 mile west of Campo, Wiggins 1048; Campo,
Parish 10822; Moreno Dam, Wiggins 2365.

16. Pellaea andromedaefolia (Kaulf.) Fee. The

Coffee-fern is one of the commoner ferns of the dry hill-

sides of the chaparral belt and one of the first ferns to

become knowoi to me by its scientific name. The broad
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leaf-segments, more or less truncate at the apex, and the

flesh-colored stipes distinctly separate it from any other

western Pellaea. Growing with it one usually finds

Selaginella bigelovii.

Specimens examined: near Fallbrook, dry hillsides,

alt. 750 ft., Munz & Harwood 3865, (P.) ; Mussey
Grade, 7 miles north of Lakeside, Wiggins 2531; desert

slopes between Julian and Banner, Wiggins 2021.

17. Pellaea mucronata (D. C. Eaton) D. C. Eaton.

The Bird's-foot Cliff-brake is found on dry hillsides and

about rocks from northern Lower California to Mendo-

cino and Butte Counties, California. Sheepmen claim

that when eaten by sheep the stiff, wire-like stipes punc-

ture the animals' intestines and cause death.

Specimens examined: Jacumba, Wiggins 2317 ; Buck-
man's Springs, Wiggins 2411; Mussey Grade, Wiggins

2507; between Jamul and Barrett Dam, Wiggins 1959;
Moreno Dam, Wiggins 2367; 5 miles west of Alpine,

Wiggins 2159; between Julian and Banner, Wiggins

1974; San Diego, Grant, May, 1916 ; Campo, McGregor
1096; Cameron's Ranch, Laguna, Mearns & ScJioenfeldt

3695; Alpine, Grant, May 16, 1906.

18. Notholaena NEWBERRYi D. C. Eaton. This

pretty little fern, with its fronds covered with a tawny

tomentum, is an inhabitant of dry, rocky hillsides in the

Upper Sonoran Zone from Lower California to Los

Angeles County, California. It is one of those ferns

which has an irresistible appeal for the collector, not

common enough to become tiresome, nor so rare as to

seem unattainable.

Specimens examined: near Fallbrook, alt. 750 ft.,

Munz & Harwood 3864, (P.) ; Mussey Grade, Wiggins

2506; Foster, Minnie Reed, March 11, 1896.

19. Notholaena califorxica D. C. Eaton. This

Cloak-fern is much rarer than N. newberryi, or at least
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is collected less frequently, and ranges along the desert

slopes of the Riverside and San Diego County moun-
tains. It also occurs on Santa Catalina Island off south-

ern California, and ranges eastward to Arizona and
south into Lower California. It is found in crevices of

rocks in the Lower and Upper Sonoran Zones.

Specimens examined: Spring Valley, Miss L. F. Kim-
ball, (no date or number, P.).

20. Marsilea vestita Hook. & Grev. Margins of

ponds and along muddy ditches, Lower Sonoran to Arid

Transition Zones, northern Lower California to British

Columbia and eastward to the Mississippi Valley.

About the margins of Cuyamaca Lake this attractive

plant carpets the drying mud over large areas. During

favorable seasons it looks as though acres were bearing

four-leafed clover. Very good fruiting material can

always be obtained here during the late summer, a few

minutes collecting usually securing several hundred fine

sporocarps.

Specimens examined: Cuyamaca Lake. Abrams 3852;
Wiggins 2119; 2637; Laguna, Wiggins 2789; 2796;

Mystic Lake, near Moreno, Munz cO Johnston 5151.

21. Pilularia Americana" A. Br. In small pools and

depressions on the clay mesas in the vicinity of San

Diego and extending northward in similar habitats to

southern Oregon. It is very local in its distribution, but

where found is very abundant.

Specimens examined: mesas near San Diego, literally

filling the pools on the mesas, Tracy 801, (P.) ; Ramona,
in clay depressions, Brandegee 3376.

22. Azolla filiculoides Lam. This little Azolla is

very abundant on the surfaces of pools and quiet

streams in the Sonoran and Transition Zones, and
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ranges from the State of Washington southward

through Mexico into South America. It frequently

completely covers small ponds and renders their sur-

faces a light green which turns to a bright red as the

fronds mature. Large quantities are easily scooped up
from such pools. Although it normally grows floating

about on the surface of the water, larger fronds with

better fruit are produced when the rootlets strike into

the sand or mud along the margins of the stream

or pond.

Specimens examined: old dam at summit of Potrero

Grade, Wiggins 1835; Sweetwater Valley, Susan G.

Stokes, June, 1895 ; San Luis Rey River, 4 miles west of

Pala, Wiggins 3064.

23. Isoetes howellii minima (A. A. Eaton) Pfeif.

This Quillwort is known only from the type collection

taken at San Diego by C. R. Orcutt in May, 1903. I

have not seen the specimen. Miss Pfeiffer believes that

this plant is often overlooked in material of /. nuttallii.

24. Isoetes nuttallii A. Br. This is the little Isoetes

which grows in shallow vernal pools from Washington

to northern Lower California. It sometimes nearly

chokes the small spring-time pools of the Sacramento
»

Valley, and occurs in isolated patches in both the Upper

Sonoran and Transition Zones.

Specimens examined: San Diego, Brandegee, March
6, 1895.

25. Isoetes orcuttii A. A. Eaton. Similar to the last

species but smaller, with smaller megaspores which are

brown instead of white when wr
et. It grows in like habi-

tats but extends northward only to the Sacramento

Valley.
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Specimens examined: mesas near San Diego, Tracv
799, (P.).

26. Equisetum telmateia Ehrh. Not uncommon in

moist places in all Zones from the Lower Sonoran to the

Canadian, from northern Lower California to British

Columbia.
-

Specimens examined: Noble's Ranch between Pine
Valley and Laguna, Mearns 3973; small stream 8 miles
north of Henshaw Dam, Wiggins 3110.

27. Equisetum funstoxi A. A. Eaton. This little

representative of the Scouring Rushes is quite different

in general appearance from the larger species listed

above. Its stems are heavily coated with silica and both

sterile and fertile stems are gray instead of the usual

vivid green. Nor does it grow in quite such moist
*

places, usually occurring along a bank or on a slope

some distance above the stream. It is essentially a plant

of the desert and semi-desert areas from northern Lower

California to Santa Barbara and Inyo Counties, Cali-

fornia. It is found along the dry washes of the desert

streams and is known only from the Lower and Upper

Sonoran Zones.

Specimens examined: stream bank 12 miles east of

Ramona, Wiggins '2611; Henshaw Dam, Wiggins 3118.

28. Equisetum kansanum Schaffn. This Horse-tail,

so common in the Mississippi Valley, is rare in southern

California but has been collected in a few places south

of the Tehachepi Mountains. In central California and

northward to British Columbia it grows in shaded, moist

places in the Upper Sonoran and Transition Zones.

Specimens examined: Cuyamaca Lake, Wiggins 3189.

ELLA bigelovii Underw. On dry ridges

and about rocks and chaparral from northern Lower
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California northward in the Upper Sonoran Zone to

Santa Clara County, California. Enormous quantities

of this peculiar xerophyte grow in some localities and in

years of low rainfall when the grass is scarce it is

cropped very closely by cattle, burros and sheep. Tufts

of the plant so thoroughly dried by the scorching sun

that they crumble at the slightest touch, spring into life

and turn a bright gray-green almost over night if placed

in water. In this respect it is truly a "resurrection

plant.

"

Specimens examined: San Miguel Mt., Kimball, March
12, 1899; Julian, Alderson 704; Jamul Creek at El Nido
P. 0., Mearns 3881; Lakeside, Grant 6869; Mussey
Grade, Wiggins 2508; Moreno Dam, Wiggins 2761;
Otay Mesa, Wiggins 3270.

30. Selaginella cixerascens A. A. Eaton. This

plant is found on clay soil in the Low7er and Upper

Sonoran Zones on the coastal side of the mountains from

San Diego County, southward two hundred miles or

more into Lower California. The stems are prostrate-

creeping and form a fine mat over great areas. The
mass of stems and rootlets hold the soil tenaciously and

some of the small Neomammillaria and Ferocactus

plants push up the soil in small circles, and when they

die, leave numerous miniature craters in the soil to mark
the sites of their former existence. The mat formed by
the Selaginella helps to hold the soil and these little

craters retain their outlines for a number of years, the

depression soon becoming covered with the same growth.

Specimens examined: bare hillsides, San Diego,
Parish 8710; Poway Grade, Parish 10765; Mussey
Grade, Wiggins 2517; dry hills near Old Town, San
Diego, Parish 9134; Mission Hills, San Diego, Abrams
3399.
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31. Selaginella asprella Maxon. This is a small,

rare plant of rocky ridges in the Arid Transition Zone
known only from the San Antonio and San Bernardino
Mountains and from one locality in San Diego County.
I have never seen the plant in San Diego County, but
Dr. Munz told me he had collected it near Resort, in the

Laguna Mountains. I have not seen the specimens.

Stanford University, California.

Recent Fern Literature

Lawton, Elva. Regeneration and Induced Polyploidy

in Ferns. Am. Journ. Bot. 19 : 303-333. 1932.

It has been found experimentally possible by fern

workers to cause the production of prothallia directly

from ordinary fern leaves. Miss Elva Lawton recently

carried on such experiments with eleven American

species which had not previously been worked with.

According to her method, she first grew young fern

plants from spores and then made use of young leaves.

These were placed in a culture solution and left for de-

velopment. Apparently, the first and second leaves

were best for this purpose.

As a result of the regeneration of prothallia from

leaf tissue, the cells of the new prothallia would contain

twice as many chromosomes as are normal for this tis-

sue. When new fern plants developed from this re-

generated prothallia, their cells should also contain a

number twice that of normal leaves. Since differences

in chromosome number are well recognized as a basis
*

for changes in in the form of the plant, it is to be ex-

pected that the new fern plants would be different. So

far, they are not old enough to show what their final

characteristics will be, but they are distinctively dif-

ferent, although recognizable as belonging to the species.
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This article of Miss Lawton's has considerable inter-

est, not only scientifically, but from the standpoint of

less technical fern workers. This experiment was begun

at the University of Michigan, and is still being con-

tinued in the greenhouses of the Brooklyn Botanic

Garden.—R. C. Benedict.

Small, John K.—Ferns of Florida. Science Press. 1931.

$3.00. Ferns of Tropical Florida. Published by
author. 1918. $1.55. Ferns of Royal Palm Ham-
mock (Florida). Published by author. 1918. $.50.

»

Not infrequently inquiries come to the editors for

references to fern books covering local areas which mem-
bers may be expecting to visit. With the publication of

Dr. Small's book "Ferns of Florida " there is now an

excellent reference for the state which has the richest

fern flora in the whole country. As Dr. Small notes there

are 107 species of ferns and other pteridophytes native

to Florida, representing 48 genera, 14 families, and 6

orders.

"These many fern-plants are available for study and

collection at all times of the yearr—there is no closed

season for ferns in Florida. The plants of the species

growing in northern Florida are quite hardy and do not

wither during the periodic cold spells. Those growing in

the peninsula, although as a rule of more tender kinds,

occur in habitats—hammocks and grottoes—protected

from the cold wraves that occasionally sweep down from

the north.

"Consequently, the fern student in Florida has the

advantages of a very great variety in fern life and an

all-year season for exploration and study."

Dr. Small's little book (of 237 pages) is beautifully

illustrated with careful line drawings of the species
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represented. In his introduction, he lists the specific

habitats and the particular ferns to be expected in each
habitat. Seven of these are noted as peculiar to Florida.

The text and its illustrations certainly furnish a keen
stimulus to any fern lover to visit the state of Florida

and follow Dr. Small's leads in becoming acquainted with
its fern species.

It may be noted further that Dr. Small has recently

presented copies of these three books to the Fern Society

Library.—R. C. Benedict.

Brother Victorin has added three short notes to his

already long and interesting series on pteridophytes.

One describes Lycopodium tristachyum, var. boreale, a .

single-spiked variant collected by the brothers Porsild

at Great Bear Lake, very far from the previously

recorded range of the species. In addition, a lesser ex-

tension of range for typical L. tristachyum (Charlton

Island in James Bay) is reported.

The other two notes deal with Botrychium minganense.

A probable collection of it at Great Bear Lake (also by

the Porsilds) is put on record. Apropos of certain west-

ern collections, it is again discussed, this time in contrast

with B. pumicola, and a revised key to B. Lunaria, B.

minganense, B. simplex and B. pumicola is given.

As in the original key, the primary divisions rest

mainly on a difference in the size of the spores, "24-32"

microns in one, "32-44" in the other. 1 Aside from the

difficulty of placing a plant with spores 32 microns in

diameter (and experience teaches that, in the natural

1 There is a secondary contrast, the sterile lamina of B. Lunaria

being referred to as "simple" and that of B. minganense as

" pinna tiseque. ?> Bro. Victorin has, very kindly, informed me

that this manner of statement was due to an error. What was

meant was that the sterile lamina is practically never ternate in

B. Lunaria; in two of the other three three species it commonly is.
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depravity. of things, such a plant is sure to turn up), this

manner of division throws B. minganense with B. sim-

plex. This is an apparently artificial grouping ; surely.

in all but the size of the spores, B. minganense is like B.

Lunaria rather than B. simplex.

If it be argued that a key is a practical device and is

not required to hold to natural groupings, the answer is

that for practical purposes some character more obvious

and easier to get at than microscopic measurements of

spores should be chosen; and that, if no other can be

found, there is proper ground to doubt the specific dis-

tinctness of B. minganense.

I have gone into the matter too little to speak with

assurance, but there is evidence to indicate that in B.

Lunaria and B. minganense the low, wart-like markings

of the spores, present in all the Botrychia I have ex-

amined, are finer and more numerous than in other east-

American species. This, taken together with the pinnate

manner of division of the sterile lamina and the normally

long common stalk, may well furnish a natural basis

of distinction between the group of B. Lunaria and that

of B. simplex, with its more coarsely verrucose spores

and normally short common stalk, and its tendency to

enlargement of the lowest pinnae of the sterile lamina
and consequent ternate division in well-developed plants.

The obstacle to this otherwise excellent division lies in

the queer and problematic little plant (not considered

by Victorin here) which A. A. Eaton called B. tenebro-

sum. It has the pinnately parted sterile lamina and the

generally long common stalk of the group of B. Lunaria,

but there the resemblance ceases. Its spores, though
somewhat variable, are in size and marking more like

those of B. simplex
; like that species, the number of its

pinnae is small ; and the whole architecture of its lamina
is so like that of young and poorly developed individuals
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of B. simplex that it is often not too easy to tell the two
apart. It thus falls more or less across the lines drawn
above. It has been treated as a species (Underwood,
Benedict, Victorin) and as a variety of B. matricariae-

folium (Clute); it has been reduced outright to that

species (Davenport) and to B. simplex (Robinson).

Curiously, it has, so far as I know it, a natural range,

very similar to that of the Massachusetts fern. So, from
its obscure haunts—dim hollows in deeply shaded woods
—it still defies convincing classification. It neither stands

firmly on its legs as a separate species nor fits comfort-

ably within the limits of any other.

It may be added, parenthetically, that in my present

opinion (subject to revision without notice) B. minga-
*

nense and B. onondagense are only leaf-forms of B. Lu-

naria, with segments subspatulate, flabellate and lunate

respectively and grading into each other. I only wish

I could arrive at as definite an opinion in regard to B.

tenebrosum 2
.—C. A. Weatherby.

Professor Alfred S. Goodale of Amherst College has

for some years been studying the flora of the Connecticut

River watershed in Massachusetts,—the whole west-cen-

tral portion of the state. By way, he says, of a report

of progress, he has issued a check list of the pteridophyta

of the region, printed on one side of the page only, the

other being left blank for notes by the user. The nomen-

clature of Gray's Manual is used as a basis; synonymy

and bibliographic references in cases of departure from

are given. The little pamphlet (7 pages)Manual

ood

fern students of the region covered.

2 Frere Marie^Victorin. Sur quelques pteridophytes Nord-

Amerieains. Contrib. Lab. Bot. Univ. Montreal no. 2L 1932.
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The current number of the British Fern Gazette opens

with a photograph of "Polypodium v. Cambricum Bar-

rowii" a luxuriant bipinnatifid form of the polypody.

There is an obituary of the late G. C. Druee and a brief

account of a well-known English fern-grower, Mr. Henry

Bolton. There are articles on difficulties (and successes)

in growing refractory ferns, on preparing ferns for ex-

hibit, manure for ferns, old age in ferns and other topics

of interest to the grower. The supposed larvicidal prop-

erties of Chara frag His are denied. A brief historical

summary of old theories of the method of reproduction

in ferns is given. Altogether, the number is a pleasantly

varied and interesting one.

Dr. R. C. Ching, who is continuing his studies of Chi-

nese ferns in the second volume of the Bulletin of the

Fan Memorial Institute of Biology, illustrates, in one

of them, the manner in which old " cosmopolitan
'

' species

are being whittled away by modern taxonomists. In the

days when Hooker and Baker's "Synopsis Filicum"
ruled over the classification of ferns, Woodwardia radi-

oing ranged from the Azores through Mediterranean

Europe and southern and eastern Asia to western North

America and Central America. Some years ago the

American element was separated, first as one species,

W. spinulosa, then as two, W. spinulosa and W. Chamis-

soi. Dr. Ching now removes the Asiatic plant as W.
iinigemmata, leaving W. radicans only southern Europe
and the Atlantic Islands.
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Shorter Notes

Ferns as Weeds in New Zealand.—Further data on
this subject are to be found in an article recently con^

tributed to the Journal of the Linnaean Society of Lon-
don (49: 13-45, pis. 3-7. 1932) by three New Zealand

Messrs In

addition to the bracken, two other species with far-creep-

H
are frequently very troublesome weeds in pastures. Ly-

copodium fastigiatnm is also a weed in grassland in some

localities.

It is as forest weeds, however, that New Zealand ferns

function most vigorously. A weed, from the forester 's

point of view, may be defined as any plant which hinders

the establishment and proper development of seedlings

of timber trees. At least one tree-fern, Dicksonia squar-

rosa, and several semi-tree-ferns, species of Blechnum,

send out runners from the base of the trunk which are

capable of producing new plants in great abundance. In

established forest this sort of propagation is more or less

held in check, but in clearings the ferns have a nearly

free field and, since the growth of their runners is rapid,

soon form dense colonies within which little else can

grow. They are not fatally damaged by fire and form

a very considerable obstacle to the reestablishment of

timbered forests.

Diplazium Petersenii as an Escape.—As instances

of ferns acting as escapes are decidedly infrequent, it

may be well to describe a new case in some detail. Dipla-

zium Petersenii (Kuntze) Christ is a widespread fern

of southern and eastern Asia. Consequently its appear-

ance in eastern Brazil (L. B. Smith & A. C. Brade no.

2268) is unexpected, to say the least.
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I happen to remember the circumstances of collecting

it rather clearly. Mr. A. C. Brade, botanist and fern

. specialist from the national museum of Eio de Janeiro,

had taken me out collecting in the classical region of the

Organ Mountains on April 7, 1929. We took the train

for Petropolis, the old summer capital, but left it at Meio

da Serra halfway up the seaward slope of the Organs and

struck into the matto, as the Brazilian jungle is expres-

sively termed. Then followed a day such as one often

dreams of but rarely realizes. Ferns everywhere, and

it seemed as if each clump was a different kind. As we

came to each Mr. Brade called off its name, with one ex-

ception. Here he confessed himself stumped and asked

me to report the name to him if I ever came across it.

On returning to the Gray Herbarium with my collec-

tions, this fern again stood out as the puzzle of the lot.

Finally it was run to earth by Dr. E. B. Copeland who

recognized it as the Asiatic Diplazium Petersenii.

In looking back it is very difficult to explain its oc-

currence. We collected it in the forest along with such

typical Brazilian ferns as Asplenium serra, A. regulare,

Alsophila armata, Dryopteris submarginalis, and Poly-

podium paradiseae. It is possible for spores to have

spread from material carried on the railroad, in which

case one would expect the fern to be established more
commonly. Yet I collected repeatedly within the city

limits of Rio de Janeiro and never ran across it.—L. B.

Smith, Gray Herbarium, Cambridae. Mass.

The Color of the Young Royal Fern Leaves.—Dr.
A. H. G. Alston of the British Museum, London, who
prompted the inquiry regarding possible differences in

pigmentation between American and European royal

ferns has now contributed comment based on the young
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leaves of 1932. "The English form of the Royal Fern

has slightly brownish leaves."

He has forwarded a specimen of a leaf in the erozier

state which shows a considerable amount of light brown

cottony scaly covering and a rather dark brown leaf tis-

sue. Observations from others will be welcome.—R. C. B.
to

It may be worth while to add, by way of starting the

ball of observation rolling, that in two large colonies

of the American form in Connecticut, examined by me
in the spring of 1932, green and red-tinged plants were

present in about equal numbers.—C. A. W.

Miss Nellie M. Sadler sends in the following list of

ferns collected in Onondaga County, New York—the

region in which this year's field meeting of the Fern

Society was held and which has long been famous as one

of the American localities for hartVtongue. Nomencla-

ture is that of Grav's Manual.

Polypodium vulgare

Phegopteris polypodioides

Jiexagonoptera

Dryopteris
Adiantum pedatum
Pteris aquilina
Pellaea atropurpurea
Cryptogramma Stelleri

Woodwardia virginica

Asplenium platyneuron
angustifolium
acrostichoides

Trichomanes

1

1

( t

i i

( (

*Ruta-muraria
Filix-femina

Scolopendrium vulgare
Camptosorus rhizophyllus
Polystichum acrostichoides
Aspidium Thelypteris

noveboracense
*

'

marginale
Goldmnum

i i

i i

cristatum
a i t

* ( spinulosum
'
* intermedium

Cystopteris bulbifera
ft frag His

Woodsia ilvensis
i( obtusa

Biclcsonia punctilobula

Onoclea sensibilis
ik Struthiopteris

Osmunda regalis
" Claytoniana
1 * cinnamomea

Botrychium *onondagense
*simplex

1 i ramosum
" obliquum
it a

1

1

a
var. dissectum

ternatum,
var, intermedium

a virginianum

Ophioglossum *vulgatum

Marsilea quadrifolia

Azolla caroliniana

var, Clintonianum
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Species marked with an asterisk were collected in the

case of Botrychium onondagense by Dr. John B. Todd,

in the other cases by Miss Minnie L. Overacker.

American Fern Society

Mr. F. G. Floyd, Sierra Madre, California, has a few

specimens of Cheilanthes californica (Nutt.) Mett. which

he will distribute to members of the Society who will

send him ten cents to cover postage.

i

Mr. Allan MacCaskill, Jr., Coleraine, Victoria, Aus-

tralia, would like to acquire, by exchange or otherwise,

North American specimens of the following : Botrychium

Lunaria, simplex, virginianum, pinnatum, ternatum,

laneeolatum, ramosum, obliquum, pumicola, minganense ;

Asplenium Bradleyi, Trudelli, Stotleri, Gravesii; Dry-

opteris dilatata, var. americana; Polypodium virginia-

uncinata

caroliniana; Selaginella Sherwoodii,

acanthonota, Underivoodii, Sheldoni.

Mr. Irving W. Knobloch, Buffalo City Hospital, 462

Grider St., Buffalo, N. Y., would like to exchange living

specimens of species and varieties of pteridophytes with

members of the Society.

New members:

Fagley, Frederick L., 40 Eidgeview Ave., White Plains, N. Y.
Foote, J. R., 1341 Seott Ave., Winnetka, 111.

Miller, Erskine R., 701 Silver Spring Ave., Silver Spring, Md.
Sener, Miss Ruth, 233 Charlotte St., Lancaster, Pa.
Williamson, Mrs. S. J., 2405 University Ave., Des Moines, Iowa
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Change of address

:

Amnions, Miss Nellie, 299 Glendon Ave., Morgantown, W. Va.

Farwell, Oliver A., Box 265, Lake Linden, Mich.

Flett, J. B., R. D. 2, Bremerton, Wash.
Hewitt, Judith D., 72 East 93rd St., New York City.

Humphrey, George S., 19 Hyatt St., Staten Island, N. Y.

Hombersley, Archdeacon A., 16B Gray St., Port of Spain, Trini-

dad, B. W. I.

Kaufman, Miss Pauline, Hotel Narragansett, Broadway & 94th

St., New York City.

Nicholson, Miss Zaida, 121 Madison Ave., New York City.

Osterlund, P., 131-15 140th St., South Ozone Park, New York,

N. Y.

O'Kourke, Miss Nina T., 119 Haight St., San Francisco, Cal.

Porter, Miss May N., Apartment A-7, 3 Greenridge Ave., White

Plains, N. Y.

Prince, S. Fred, 4634 Adams St., Lincoln, Neb.

This number of the Journal is late, because, at the

time when it should have gone to the printer, there was

not enough copy on hand to fill it. At the present writing

(October 15th), there is not enough for no. 4; that also

will, in all probability, be late.

Other numbers have been behind hand for other

reasons, but it is a long time since there has been a

shortage of copy. Why there should be now is not ap-

parent; it is to be hoped that the condition is accidental

and will right itself in due time. Meanwhile, possible

contributors are asked to bear in mind that the Journal

is almost wholly dependent on them and can be issued

only when, as and if they furnish the wherewithal to

fill it. All are urged to send in notes and articles on

anything of interest relating to ferns which may have

come to their notice.
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The Ferns and Fern Allies of Missouri

Ernest J. Palmer and Julian A. Steyermark

The fern flora of eastern North America attains its

maximum development in the number of species as well

as in the luxuriant abundance of many of them, in the

northeastern states and in the Appalachian Mountains.

The number of species diminishes gradually westward

and most of them have disappeared in the plains states,

although some few extend to the Rocky Mountains, where

they meet many species from the west and south, and a

few of the latter range eastward as far as the Mississippi

Valley.

The State of Missouri, situated about half-way between

the northern and southern boundaries and somewhat east

of the geographical center of the United States, embraces

the western range limit of several species of ferns and

fern allies. Both on account of its central geographical

position and of the great diversity of its topography and

of its rocks and soils, the fern flora of the state is some-

what richer and more diverse than that of most of the

surrounding states.-

regions

state, and several more or less well-marked subdivisions

of these might be recognized on the basis of geological

formations and soils. The three main divisions from

[Volume 22, No. 3 of the Journal, pages 69-104, plates 5 and 6,

was issued Oct. 29, 1932.
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north to south are the Prairie region, the Ozark region,

and the Southeastern lowland region.

The Prairie region occupies most of the area north of

the Missouri River as well as a wedge-shaped strip along

the west side of the state, with its thin edge at the south-

western corner. This region is more exactly a border-

land or transition zone between the semi-mountainous,

broken, Ozark plateau and the western prairies and

plains. Wide strips of prairie occupying the uplands

are divided by wooded valleys along the larger streams,

and there are often narrow borders of small trees along

their tributaries. Missouri

River was invaded by the glacial ice of the Kansan epoch,

and deposits of transported soil, clay and gravel cover

much of the surface. Small areas near the junction of

the Missouri and Mississippi rivers escaped glaciation,

and stratified limestones and sandstones of early Paleo-

zoic age frequently outcrop along stream bluffs and hills.

To the westward and over most of the area, the glacial

drift is underlaid by the sandstones and shales of the

Pennsylvanian series, and there are some local deposits

of limestone at several places. A narrow strip of Mis-

sissippian limestone and chert extends from the western

slopes of the Ozark plateau into the unglaeiated part of

the prairie region south of the Missouri River.

Ferns are not generally very abundant in this region,

and the species found are mostly those having a wide

distribution in other parts of the state. The only fern

that has been discovered that seems restricted to this

region in the state is the Ostrich Fern (Pteretis nodu-

losa), which is known from one station just within the

northern border.

The Ozark region is a dissected plateau over which

rock formations of great variety and of several geological

ages are exposed. The low domes and peaks of the Iron
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Mountains in the eastern part are composed largely of

granite, porpiiyritic trachyte, and other igneous rocks,

and surrounding them are concentric bands of sedi-

mentary rocks, mostly sandstones and limestones of early

Paleozoic age. The soils resulting from the disintegra-

tion of the igneous and siliceous rocks are largely acid,

and several ferns that can be classed as oxylophiles reach

the western limit of their distribution here.

Beds of magnesian limestone or dolomite and of sand-

stone, of Cambrian or Ordovician age, underlie much of

the region to the west, and these are overlaid by strata

of the purer limestone of the Mississippian series. Both

the Ordovician dolomite and the Mississippian limestone

contain large quantities of chert at certain horizons, and

this often remains as a surface deposit after the more

soluble rocks have been removed by erosion or solution.

The soils resulting* from the disintegration of the dolo-

mite and limestone are more or less alkaline, and they

support ealeiphile plants, but on ridges and slopes where

the lime has been leached out and where residual de-

posits of chert have been left, the soils are often acid

or sub-acid.

Rock exposures along bluffs, hillsides, and in glades

are frequent throughout the region, while accumulations

of rich soil and humus are found along the shaded bases

of cliffs and in the deep canons and valleys, and the

numerous springs issuing in such places sometimes pro-

duce boggy areas of small extent. Such a variety of

conditions naturally furnishes suitable habitats for many

ferns, although the long dry summers restrict or inhibit

others. Nearly all of the species of wide distribution

in other parts of the state are found throughout the

Ozarks, and many others are restricted to this region.

The. Southeastern lowlands region occupies several

counties in that corner of the state bordering- on the Mis
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sissippi River and on the State of Arkansas. It is an area
of slight relief, broken only by a line of low hills, known
as Crowley Ridge, through the central part. There are

practically no outcrops of solid rock in this region. The
whole area was originally heavily forested and much of

it was swamp land. Many southern plants are found
here, and the region is topographically a northward ex-

tension of the coastal plain; it belongs to the Lower
Sonoran life zone, while nearly all of the rest of the

state is Upper Sonoran. Not many species of ferns are

found in the swamps and low woods, but species of

Osmunda, Onoclea, Athyrium, Equisetum and Selaginella

apoda are characteristic, and several other genera and
species are found on Crowley Ridge. Woodwardia
areolata has been found in the state only in this region.

In compiling this list of the Ferns and Fern Allies of

Missouri, and in working out their distribution in the

state we have examined the material in the Gray Her-

barium and in the herbarium of the Missouri Botanical

Garden, and this has been supplemented by collections

and records made by the authors and by notes furnished

by Mr. B. F. Bush, Mr. J. H. Kellogg and others. The

ecological data is largely based upon observations and

field notes of the two authors. "While we have tried to

make the list and notes on distribution as complete as

the present knowledge of the fern flora of the state would

permit, we have included only species of which authentic

specimens have been seen, and several that have pre-

viously been credited to the state have not been verified

and are omitted for that reason. For such species as are

found over most or all of the state the range is given as

general, while for the more restricted species the region

is indicated and in some cases the distribution by coun-

ties is given.

We have endeavored to bring the nomenclature up to
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date according to the latest usage, and while no com-

plete synonomy is attempted, where the names adopted

differ from those published in the general manuals and

might therefore be unfamiliar to many readers, the

names previously used are shown as synonyms. The

parenthetical abbreviation (G) refers to the name used

in the Seventh Edition of Gray's Manual, and (B & B)

to that found in the Second Edition of Britton & Brown's

Illustrated Flora.

We wish to express our thanks to Mr. C. A. AVeatherby

for his assistance and interest, as well as to others who

have contributed notes and information.

This list may be considered as supplementary to a

general Catalogue of the Phanerogamous Plants of Mis-

souri, which the authors expect to publish soon, and

those who are interested in a fuller description of the

state and its flora should consult that work.

Family Polypodiaceae

POLYPODIUM VIRGINIANUM L.

Polypodium vulgare of Auth., not L. (G), (B & B).

See Rhodora 24: 141. 1922.

Dry shaded bluffs or ledges of sandstone, granite or

porphyritic trachyte. Oxylophile. Eastern Mo.:

Lincoln, Warren, Callaway, Montgomery, St. Charles,

St. Louis, Franklin, Jefferson, Ste. Genevieve. St.

Francois, Iron, Madison, Texas and Phelps counties.

Polypodium polypodioides (L.) Watt.

On trees in the southeastern lowlands, and on trees

or more frequently on sandstone or chert rocks in the

Ozark region. Oxylophile. Southern Mo., northeast

on St. Peter sandstone to St. Louis Co.
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XOTHOLAENA DEALBATA (Pursll) KllllZe.

Limestone and dolomite cliffs and ledges. Calci-

phile. Mo
the Missouri River: Holt, Platte, Jackson, Boone,
Jasper, McDonald, Barry, Greene, Stone, Taney and
Ozark counties.

Adiantum pedatum L.

Rich woods or rarely on moist cliffs. Circumneutral.

General.

Adiantum Capillus-Veneris L.

Usually on wet calcareous or siliceous cliffs, rarely

in woods, as in Saline Co. Calcipbile to circumneutral.

Southern Mo., and north to Saline and Jefferson coun-

ties.

Pteridium latiusculum (Desv.) Hier., Wiss. Ergebn.

Schwed. Rhod. Kongo-Exped. 1911-1912. 1,

heft. 1: 7. 1914.

Dry open woods. Oxylophile. Southern Mo.

Pteridium latiusculum var. pseudocaudatum (Clute)

Maxon, Am. Fern Journ. 9: 44. 1911.

Pteris aquilina var. psendocaudata Clute (G).

Dry open woods in cherty, sandstone, or graniti<

regions. Oxylophile. Southern and central Mo.,

north to Phelps and St, Louis counties.

Cheilantiies alabamensis (Buckley) Kunze.

Shaded ledges of dry calcareous bluffs. Calciphile.

Southwestern Mo. : McDonald and Taney counties.

Cheilantiies lanosa (Michx.) Watt.

On dry siliceous, granitic, or porphyritc trachyte

rocks. Oxylophile. Southern and central Mo.
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Cheilaxthes Feei Moore.

On dry calcareous cliffs and boulders. Calciphile.

Southern and central Mo., and north along Mississippi

River to Pike and Ralls counties.

Pellaea atropurpurea (L.) Link.

Calcareous cliffs and boulders, and rarely on gra-

nitic or siliceous rocks. Calciphile to circumneutral.

General.

Pellaea atropurpurea var. cristata Trelease.

Limestone cliffs. Eureka, St. Louis Co.

Pellaea glabella Mett.

Man
Fl. Jackson Co., Mo. 5. 1902, and including Pel-

laea atropurpurea var. minima Eggert, ex Far-

well, Am. Mid. Nat. 12: 281, insynon. 1912.

snally on calcareous cliffs or boulders. Calciphile.

Southern and central Mo., north to Jackson, Cooper

and Marion counties.

i

AsPLENIUM PINXATIFIDUM Nutt.

Shaded sandstone and porphyritic trachyte cliffs

and bonlders. Oxylophile. Southeastern Ozark re-

gion: Madison, Ste. Genevieve, Iron and Shannon

counties. Rare.
-

AsPLENIUM EBENOIDES R. R. Scott.

Chert or limestone boulders. Scattered in eastern

and southern Mo. : St. Louis, Wayne and Ozark coun-

ties. Associated with Aspleniiim platyneuron and

Camptosorus rhizophyllus, of which it has been proved

to be a hybrid. Rare.
m

ASPLENIUM PLATYNEURON (L.) OakeS.

Open Avoods and thickets and on sandstone, chert
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or granitic rocks and ledges. Circumneutral to oxylo-

phile. General.

ASPLENIUM PLATYNEURON f. SERRATUM (E. 8. Miller)

Hoffm., Bost. Soc. Nat. Hist. 36 : 193. 1922.

Asplenium platyneuron var. serration (E. S. Mil-

ler) BSP. (G).

Rocky woods and ledges. Occasional 'with the spe-

cies. Southern and central Mo.: Jackson, Stone and
Jasper counties.

Asplenium resiliens Kunze.

Asplenium parvulum Mart. & Gal. (G).

Usually on calcareous cliffs and boulders. Calci-

phile. Southern Mo., and recorded locally from Jack-

son Co.

Asplenium Trichomanes L.

Usually on granitic, sandstone, or chert cliffs and

boulders, rarely on calcareous rocks. Oxylopliile.

Southern Mo.

Asplenium cryptolepis Fernald, Rhodora 30: 41. 1929.

Asplenium Ruta-muraria of Auth. in part, not L.

(G), (B&B).

Calcareous cliffs and ledges. Calciphile. Southern

and east-central Mo. : Jefferson, Washington, Perry,

St. Francois, Iron, AYayne, Shannon, Carter and Stone

counties.

Asplenium Bradleyi D. C. Eaton.

Usually on granitic, chert or sandstone cliffs. Oxylo-

pliile. Southern and central Mo.: Ste. Genevieve.

Perry, Madison, Ripley, St. Clair, Vernon, Greene and

Ozark counties. Scattered and rare.
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Athyrium angustifolium (Michx.) Milde.

Asplenium angustifolium Michx. (G).

Asplenium pycnocarpon Spreng. (B & B).

Kicli woods. Circumneutral. Southern and cen-

tral Mo.

Athyrium acrosticiioides (Sw.) Diels.

Asplenium acrosticiioides Sw. (G).

Athyrium thelypteroides (Michx.) Desv. (B & B).

Rich woods. Circumneutral. Eastern Mo. : Adair,

Pike, St. Louis, Jefferson, Franklin, Ste. Genevieve,

Stoddard and Scott counties.

Athyrium asplenioides (Michx.) Desv.

Asplenium Filix-femina of Am. Auth., in part (G).

Athyrium Filix-femina Am. Auth., in part (B & B).

Rich woods, and rarely on moist sandstone or gra-

nitic cliffs. Circumneutral. Southern and central

Mo- : Boone, St. Louis, Jefferson, Ste. Genevieve, Cape

Girardeau, Madison, Iron, Shannon, Center, Scott,

Dunklin, Butler, Ripley, Vernon, Jasper and Mc-

Donald counties.

Athyrium angustum (Willd.) Presl var. rubellum

(Gilbert) Butters, Rhodora 19:193. 1917.

"Woods. Circumneutral. Scattered: Lewis, Ralls,

St. Louis and Jackson counties.

Athyrium angustum var. elatius (Link) Butters.

Rhodora 19: 191. 1917.

Low woods and moist banks. Circumneutral. Scat-

tered : Clark, "Wayne and Iron counties.

Camptosori s riiizophyllus (L.) Link.

On shaded calcareous cliffs and boulders, rarely on

siliceous or granitic rocks. Calciphile. Southern and
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central Mo., north along the Mississippi River to

Lincoln Co. Common in the Ozark region.

POLYSTICHUM ACROSTICHOIDES (MicllX.) ScllOtt.

Rich woods and rarely on moist siliceous rocks.

Circumneutral to oxylophile. General.

Polystichum acrostichoides f. iNCisuM (Gray) Gilbert.

Polystichum acrostichoides var. Schweinitzii (Beck)

Small (G).

Occasionally found with the typical form. Boone,

Ste. Genevieve, Madison, Ozark, Stone and McDonald
counties.

Thelypteris hexagonoptera (Michx.) Weatherby, Rho-

dora 21 : 179. 1919.

Phegopteris hexagonoptera (Michx.) Fee (G).

Dryopteris hexagonoptera (Michx.) C. Chr. (B&B).

Rich woods. Indifferent. Southern Mo., and north-

ward along the Mississippi River to Marion Co.

Thelypteris palustris (Salisb.) Schott var. pubescens

(Lawson) Fernald, Rhodora 31: 34.' 1029.

Asjndiam thelypteris of Am. Auth., in part, not Sw.

(G, in part).

Dryopteris thelypteris Am. Auth., in part (B&B).

Wooded banks of streams, wet thickets and boggy

ground. Oxylophile. Southern and central Mo.

:

Pike, St. Louis, Jefferson, Ste. Genevieve, Madison,

Iron and Jackson counties.

Thelypteris margixalis (L.) Xieuwland, Midland Xat.

1 : 226. 1910.

Aspidium marginals (L.) Sw. (G).

Dryopteris marginalia (L.) Gray (B & B).

In shaded places on granitic, chert, or sandstone
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bluffs. Oxylopliile. Southern and central Mo., and

north along the Mississippi River to Lewis Co.

Thelypteris spinulosa (Muell.) Nieuwland, Midland

Nat. 1 : 226. 1910.

Aspidium spinulosum (Muell.) Sw. (G).

Dryopteris spinulosa (Muell.) Kuntze (B & B).

Shaded clefts and ledges of sandstone cliffs. Jeffer-

son Co.

Thelypteris spinulosa var. interm edia (Muhl.) Nieuw-

land, Am. Midland Nat. 2 : 278. 1912.

Aspidium spinulosum var. intermedium (Muhl.) D.

C.Eaton (G).

Dryopteris intermedia (Muhl.) Gray (B &B).

On shaded granitic and siliceous bluffs and ledges.

Oxylophile. Eastern Mo.: Jefferson, St. Genevieve

and Madison counties.

Circumneu-

"Woodwardia areolata (L.) Moore.

Wet woods. Oxylophile. Butler Co.

Cystopteris fragilis (L.) Bernh.

Rich woods and moist shaded ledges,

tral. General and common.

Cystopteris bulbifera (L.) Bernh.

Shaded calcareous cliffs and ledges, rarely on sili-

ceous or granitic rocks. Calciphile. Southern and cen-

tral Mo., and north along the Mississippi River to

Clark Co.

"Woodsia obtusa (Spreng.) Torr.

On calcareous, siliceous or granitic ledges and
banks. Indifferent. General and common.



Ferns of Missouri 117

Dexxstaedtia punctilobula (Miehx.) Moore.

Dicksoniapunctilobula (Michx.) Gray (G).

Sandstone cliffs and ledges. Oxylophile. South-

eastern Ozark region: Ste. Genevieve and Madison

counties.

OxOCLEA SENSIBILIS L.

Wet woods and swampy ground. Circumneutral

General.

Oxoclea SEXsmtLis f. obtusilobata (Schkuhr) Gilbert.

Rarely occurring with the species. Stone Co.

Pteretis nodulosa (Michx.) Nieuwland, Am. Midland

Nat. 4:334. 1916.

Onoclea Struthiopteris of Auth. in part, not Hoffm.

(G).

Matte uccia Stuthioptcris of Auth. in part (B & B).

Shaded banks. Oxylophile. Putnam Co. Rare.

Family Osmuxdaceae

Osmunda regalis L. var. spectabilis (AVilld.) Gray.

Osmunda regalis of Am. Auth. in part (G), (B &

B).

Boggy ground or on moist cliffs and ledges, in sili-

ceous or granitic regions. Oxylophile. Southern and

central Mo., mostly in the eastern counties, and scat-

tered westward to Jackson and Vernon counties.

Osmunda Claytoniana L.

Moist rich or swampy woods. Circumneutral to

oxylophile. Scattered and local, mostly along the Mis-

sissippi and Missouri rivers. Clark, Marion, Ralls,

Pike, St. Louis, Jefferson, Madison and Jackson coun-

ties.
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Osmund* cinnamomea as a Rock Fern
Reynolds Co., Mo.

OsMINDA CINNAMOMEA L.

Boersry ground or on moist cliffs and ledges, in sili---

ceous or granitic regions. Oxylophile. Eastern Mo.,

and in a few scattered stations westward.

Family Opiiioglossaceae

OriilOGLOSSUM VULGATI M L.

Rich woods. Cimimneutral. Southeastern Mo
Bollinger, Stoddard and Butler counties. Rare.
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Ophioglossum Engelmanni Prantl.

Limestone and dolomite glades. Calciphile. South-

ern and central Mo., north to Jackson and Boone coun-

ties. Common in the Ozark region.

BOTRYCHIUM DISSECTUM Spreilg.

Botrychium obliquum var. diss* otum (Spreng.)

Clute (G).

Rich woods. Circumneutral. Eastern Mo.: St.

Louis, Jefferson and Iron counties. Rare.

Botrychium dissectum var. obliqct m (Muhl.) Clnte.

Botrychium obliquum Muhl. (G), (B & B).

Rich woods. Circumneutral. Local and scattered.

St. Louis, Franklin, Jefferson, Ste. Genevieve. Madison,

Dunklin, Butler, Jackson and Jasper counties.

Botrychium dissectum var. tenuipoljum (Underw.)

Farwell, Papers Mich. Acad. Sci. 3: 89. 1924

Botrychium obliquum var. tenuifolimn (Underw.)

Gilbert (G).

Low wet woods. Circumneutral Southeastern

Mo. : Dunklin and Butler counties.

BOTRY( IIIUM VIRGJXIAXUM L.

Rich woods. Circumneutral. General and mmon.

Family Salvixiaceai:

AZOLLA CAROLIXIAXA WillA

Ponds and ditches. Local and scattered. Pike. St.

Louis, Perry, Scott, Dunklin, Clay and Jackson conn-

ties,

^ALVIXIA NATANS (L.) All.

Sloughs. Bois Brule botton. Perry Co. Intro-
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duced at this locality and not found since Demetrio's

original collection. This is the only authentic record

of this plant in North America.

Family Equisetaceae

Equisetum arvense L.

Low ground, gravelly banks of streams, and along

railroads and roadsides. Circumneutral. General.

Equisetum arvense f. nemorosum A. Br.

"Wet banks. Jackson, Jasper and Newton counties.

Equisetum arvense f. diffusum (A. A. Eaton) Clute.

Equisetum arvense var. diffusum A. A. Eaton.

Occasionally found with the typical form. Jackson

Co.

Equisetum laevigatum A. Br.

Equisetum hyemale var. intermedium A. A. Eaton

(G).

Low ground and along banks of streams. Circum-

neutral. Scattered : Putnam, Boone, Jackson, Greene,

Ozark and Dunklin counties.

Equisetum variegatum Schleieh.

Reported from Jackson Co.

Equisetum hyemale L. var. robustum (A. Br.) A. A.

Eaton.

Low ground and banks of streams. Circumneutral.

General.

Equisetum hyemale var. affine (Engelm.) A. A.
Eaton.

Equisetum hyemale of Autli., in part, not L. (B
&B).
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Low ground. Circumneutral. Scattered. Jackson

and McDonald counties.

Family Lycopodiaceae

Lycopodium lucidulum Michx.

Along moist shaded sandstone cliffs. Oxylophile.

Eastern Mo., mostly near the Mississippi and Missouri

rivers. Lincoln, Montgomery, Warren, St. Charles,

St. Louis, Jefferson, Ste. Genevieve and Madison coun-

ties.

Lycopodium lucidulum var. porophilum (Lloyd &
Underw.) Clute.

Along moist sandstone cliffs. Oxylophile. Occur-

ring with the typical var., but less common. South-

eastern Ozark region : Perry and Ste. Genevieve coun-

ties.

Lycopodium complanatum L. var. flabelliforme Fer-

nald.

Dry sandy banks and ledges in Pine woods. Oxylo-

phile. Southeastern Ozark region: Madison and Ste.

Genevieve counties.

Family Selaginellaceae

ELAGINELLA

rocks. Oxylophile.

Mo
Warren, £

ashinsrton

Ste. Genevieve, Madison, Iron, Shannon, Carter, St.

Clair, Jasper and Newton counties.

Selaginella apoda (L.) Fernald, Rhodora, 17: 68.

1915.

Selaginella apus Spring (G), (B & B).
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Low wet ground or on wet siliceous or granitic

rocks. Oxylophile. Southern Mo., nortli to Jefferson

Co.: Jefferson, Madison, Shannon, Butler, Ripley,

Ozark, Taney, Barry and McDonald counties.

Arnold Arboretum, Jamaica Plain, Mass.

Missouri Botanical Garden, St. Louis, Mo.

Diagnostic Key to the Species of Equisetum

John H. Schaffner

{Continued from p. 75)

RECOGNITION CHARACTERS OF THE SPECIES.

EQUISETACEAE Mx. 1803. Horsetail Family.

I. Equiseta primitiva. Primitive Horsetails.

1. Equisetum xylochaetum Mett. 1859. "Woody-

toothed Horsetail. (Incl. E. martii Milde). Aerial stems

large, persistent, with whorls of branches; stomata in

bands of 2 or more lines each ; sheaths of the main stem

cylindrical; sheath segments flat at least above; teeth

rigid, black, linear, giving out a twanging sound when
picked, often breaking off but the base persistent ; cone

apiculate. South America.

2. Equisetum giganteum L. 1753. Giant Horsetail.

(Incl. E. pyramidale Goldm. and E. schaffneri Milde).

Aerial stems large and long, persistent, with whorls of

branches; stomata in bands of 2 or more lines each;

sheaths of the main stem cylindrical; sheath segments

with a definite central ridge, 3-5-carinate ; teeth mem-
branous, friable and breaking off or imperfectly decidu-

ous; cone apiculate. Southern Mexico and Haiti to

Argentina and Chile.
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II. Equiseta hiberna. Winter Horsetails and

Scouring-rushes.

3. Equisetum myriochaetum Schlecht. & Cham.
1830. Much-branched Horsetail. Aerial stems large, per-

sistent, very smooth, often barely showing ridges, with

whorls of branches; stomata in single lines; sheaths of

the main stem cylindrical or only slightly ampliated,

with deciduous teeth; sheath segments 3-keeled; cone

apiculate. Southern Mexico to Peru.

4. Equisetum ramosissimum Desf. 1800. Branched

Horsetail. (Inch E. sieholdi Milde, E. ramosum DC.)-

Aerial stems rather tall, with whorls of branches, ever-

green, but delicate in regions of frost ; stomata in single

lines or sporadically in bands of 2 or more lines; sheaths

typically about twice as long as wide, somewhat ampli-

ated, with deciduous teeth; cone apiculate. Azores and

Canaries, through Europe, Africa and temperate zone

of Asia.

5. Equisetum debile Roxb. 1822. Weak Horsetail.

(E. timorianum Vauch.). Aerial stems medium-sized,

mostly with whorls of branches; delicate perennial;

stomata usually in single lines ; sheaths about as long as

wide, ampliated, teeth typically deciduous; cone apicu-

late. From India to the Philippines through the East

Indies to the Fiji Islands.

6. Equisetum laevigatum A. Br. 1844. Smooth

Scouring-rush. (E. hiemale intermedium A. A. Eat.).

Aerial stems evergreen, but somewhat delicate, un-

" branched or sporadically branched, of medium size to

large; stomata in single lines; sheaths elongated,

ampliated, tardily discolored, sheath segments tri-

carinate, teeth deciduous; internodal ridges with a row

of tubercles or cross bands of silex; cone apiculate.

North America.
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7. Equisetum praealtum Raf. 1817. Tall Scouring-

rush. (E. robustum A. Br., E. hiemale affine (Engelm.)

A. A. Eat., E. hiemale robustum (A. Br.) A. A. Eat.).

Aerial stems of medium size to large, evergreen, un-

branched or sporadically branched; stomata in single

lines; sheaths short, cylindrical, soon discolored and

finally splitting, sheath segments normally tricarinate,

sometimes with a central groove, teeth deciduous ; inter-

nodal ridges with 1 row of tubercles; cone apiculate.

North America.

8. Equisetum moorei Newm. 1854. Moore's Scour-

ing-rush. (E. hiemale schleicheri Milde, E. occidentale

Hy, E. hiemale x ramosissimum Samuelsson). Aerial

stems of medium size, unbranched or with sporadic

branching, evergreen but delicate in regions of frost;

stomata in single lines ; sheaths long and ampliated, re-

maining green for a long time, teeth promptly deciduous

;

sheath segments with a central groove ; internodal ridges

with an irregular double row of tubercles or cross bands

of silex ; cone apiculate. Europe.

9. Equisetum hiemale L. 1753. "Winter Scouring-

rush. Aerial stems evergreen, of medium size to large,

unbranched or sporadically branched; stomata in single

lines; sheaths short, cylindrical, soon discolored, sheath

segments with a central groove, teeth deciduous; cone

apiculate. Western North America through Asia and
Europe to the British Isles and Iceland.

III. Equiseta ambigtja. Ambiguous Scouring-rushes.

10. Equisetum kansanum Schaffn. 1912. Kansas
Scouring-rush. (E. laevigatum A. A. Eat. not A. Br.).

Aerial stems of medium size, annual, unbranched or with

sporadic branches ; stomata in single lines ; sheaths long,

ampliated, not discolored except in age, the limb not in-

curved
; sheath segments tricarinate, teeth differentiated
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and normally early deciduous; internodal ridges with a

single row of tubercles or cross bands of silex, sometimes

nearly smooth; cone not apiculate, the tip rounded or

acute. Temperate zone of North America.

11. Equisetum funstoni A. A. Eat. 1903. Funston's

Scouring-rush. (E. mexicanum of authors, not Milde.).

Aerial stems of medium size, annual; main stem not

branched or only sporadically branched, but typically

with a peculiar cluster or rosette of more or less spread-

ing or horizontal branches around the base ; sheaths long,

not discolored except in age, ampliated, with a strong

tendency to be incurved at the top ; teeth deciduous but

commonly long persistent, sheath segments tricarinate;

internodal ridges very rough with projecting cross bands

of silex; cones not apiculate. Southern California and

Northwestern Mexico.

Hippochaete

IV. Equiseta pusilla. Little Scouring-rushes.

12. Equisetum nelsoni (A. A. Eat.) Schaffn. 1926.

rush. (E. variegatum nelsoni A. A.

nelsoni (A. A. Eat.) Farw.). Aerial

stems slender, normally annual, rarely branched;

stomata in single lines; internodal ridges with a single

row of tubercles or cross bands of silex; sheaths long-

campanulate or ampliated, teeth persistent, with a

prominent central groove toward the base, the sheath

segments quadricarinate at this point; cone strongly

apiculate. Northern United States and Southern

Canada.

13. Equisetum trachyodon A. Br. 1839. Rough-

toothed Scouring-rush. (Incl. E. variegatum

A. Eat., E. hiemale doellii Milde, E. maclaii Newm.,

Hippochaete hiemalis jesupi (A. A. Eat.) Farw., E.

hiemale jesupi (A. A. Eat.) Marie-Yietorin, E. hiemale

x variegatum.). Aerial stem robust to rather slender,

jesupi
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evergreen, of medium size, strict ; stomata in single lines

;

internodal ridges with a double row of tubercles ; sheaths

cylindrical, black and crusty to banded with gray or

white, teeth persistent, sheath segments with a central

groove and thus quadricarinate ; cone prominently

apiculate. Northern part of North Temperate Zone.

14. Equisetum variegatum Schleich. 1807. Varie-

gated Scouring-rush. (Incl. E. variegatum alaskanum

A. A. Eat.) . Aerial stems strict, small, evergreen, rarely

with any branches; stomata in single lines; internodal

ridges with a double row of tubercles or somewhat

bicarinate ; sheaths campanulate ; teeth persistent, quad-

ricarinate; cone prominently apiculate. Northern part

of North Temperate and Arctic Zones.

15. Equisetum scirpoides Mx. 1803. Dwarf Scour-

ing-rush. (E. hiemale tenellum Lilj.). Aerial stems

without central cavities, very small, curly flexuous, ever-

green, rarely branched; internodal ridges 6 (3 pairs)
;

stomata in single lines; sheaths campanulate, teeth 3,

persistent, quadricarinate ; cone small, apiculate. North-

ern part of North Temperate Zone.

V. Equiseta aestivalia. Summer Horsetails.

16. Equisetum fluviatile L. 1737 and 1753. "Water

Horsetail. (Inch E. limosum L., E. heleocharis Ehrh.).

Aerial stems annual, rather tall, with or without whorls

of branches ; stomata in bands ; central cavity very large

with a very narrow wall, the tissue containing very small

carinal cavities and no vallecular cavities except at the

base of very large shoots; sheaths of the main stem short,

cylindrical, their numerous teeth persistent; branches

hollow, their teeth equaling the internodal ridges; cone

not apiculate. North Temperate Zone.

17. Equisetum palustre L. 1753. Marsh Horsetail.

(Incl. E. litorale Kuehl.). Aerial stems annual, usually
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rather small, usually with whorls of branches; stomata

in bands; central cavities of the main stem quite small,

with 5-10 vallecular cavities nearly equalling the cen-

trum; sheaths of the main stem loose and ampliated,

with persistent teeth; branches with small central

cavities, their sheath teeth equalling the internodal

ridges ; cone not apiculate. Northern part of North Tem-
perate Zone.

18. Equisetum bogotense H. B. K. 1815. Bogota

Horsetail. Aerial stems rather small, annual, usually

without central cavities, with sporadic or irregular

whorls of solid branches; stomata in bands; sheaths of

the main stem loose, ampliated, their segments and mem-
branous, persistent teeth prominently 2-keeled, with or

without a broad central groove ; at least part of the inter-

nodal ridges of the branches biangulate ; cone not apicu-

late or only slightly so. Central and South America.

19. Equisetum diffusum D. Don. 1825. Spreading

Horsetail. Aerial stems rather small, annual, with small

central cavities, and with whorls of solid branches;

stomata in bands; sheaths of the main stem loose, their

segments and rigid, appressed, persistent teeth strongly

2-keeled with a complete, broad central groove ; branches

solid with strongly biangulate internodal ridges; cone

not apiculate. Himalaya Mountains region.

VI. Equiseta heterophyadica. Spring Horsetails.

20. Equisetum silvaticum L. 1753. Wood Horse-

tail. Aerial stems annual, sometimes with rows of tiny

spinules, dimorphic, with prominently compound

branches in horizontal or slightly drooping whorls, the

fertile at first without branches or chlorophyll ; stomata

in bands; leaf sheaths of the main stem typically red-

dish-brown and translucent, the teeth coherent into 3-4

broad lobes: branches solid, 3-5-angled, their sheath
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teeth with subulate tips; cone not apiculate. Northern

part of North Temperate Zone.

21. Equisetum pratense Ehrh. 1784. Meadow Horse-

tail. Aerial stems annual, usually with rows of tiny

spinules, dimorphic, the fertile at first without chloro-
*

phyll or branches; stomata in bands; branches of the

whorls usually simple, 3-angled, their sheaths with

deltoid, white-membranous teeth ; teeth of the sheaths of

the main stem not cohering in definite lobes; cone not

apiculate. Northern part of North Temperate Zone.

22. Equisetum telmateia Ehrh. 1787. Ivory Horse-

tail. (E. maximum of Lam. was probably E. fluviatile

L., E. majus Gars.). Aerial stems annual, large,

dimorphic, the sterile with whorls of branches, the fertile

unbranched and without chlorophyll ; stomata in bands

;

branches of the whorls solid with twice the number of

internodal ridges as the bicarinate sheath teeth; fertile

stem withering promptly when the spores are shed, gen-

erally unbranched, its sheath teeth with long bristle-like

tips; cone commonly 2-3 inches long, not apiculate.

Temperate Zone in Europe, Asia, and Pacific Coast of

North America.

23. Equisetum arvense L. 1753. Field Horsetail.

(Incl. E. saxicola Suksd. and E. boreale Bong.). Aerial

stems annual, of medium size, dimorphic, the sterile with

whorls of 3-4-angled, solid, simple or somewhat com-

pound branches, the fertile stem unbranched; stomata

in bands ; sheath teeth of the branches unicarinate, with

subulate points; teeth of the main stem not cohering

into 3 or 4 broad lobes and not bright reddish-brown;

fertile shoot withering promptly, generally without

branches or chlorophyll, its sheath teeth not bristle-like

but ending in a gradually narrowing point; cone not

apiculate. North Temperate and Arctic Zones.

Columbus, Ohio.
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More about Isoetes Lechleri Mett.

T. Chalkley Palmer

Material representative of this species is now becom-
ing available from a somewhat extended range in South

America, and some of recent collection reveals a ten-

dency to variation in important characters. In addition

to the plants of Killip and Smith from Colombia, on

which was based the variety Colombiana (American
Fern Journal, Vol. 19, p. 18, et seq.), I have received

from Dr. W. R. Maxon the following

:

"Venezuela. Laguna di Apontaderos, Mer. floating on

water, January 21st, 19*29." H. Pittier, No. 13242. U.

S. X. Herb. No. 1440618. These plants have the small

corm of the species. The leaves are long and slender,

often 30 cm. as compared with the 10-13 cm. of Braun's

description for Z. Lechleri, and 6-7 cm. for I. Karstenii

from Venezuela; which latter was afterwards included in

the former. As compared with the var. Colombiana, tin-

tips of the leaves are less acute, and the equatorial ridge

of the megaspore is better developed. Diameter of mega-

spore, 376-517 [j. Microspores were not discovered. The

velum seems to be complete.

Bolivia. La Paz. "In einem kleinen See, in der Kor-

dillera. Alt. sobre Mar 4300 m." Dr. Otto Buehstein.

No date. U. S. N. Herb. No. 1541653. The corm is

small, as usual, and the leaves are about 11 cm. long,

bright green, tips brown but not setaceous. "Wings at

base with some brown color, mostly in lines. Velum ap-

parently complete. Ligule dull salmon, large, ovate,

apparently mineralized, brittle. Sporangium thin-

walled, small. Megaspores 330-396 M diameter, either

pure white or suffused with a pale shade of chocolate

brown, mostly smooth, often polished, occasionally

slightly wrinkled. The equatorial ridge of medium de-
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velopment. Microspores so far as seen (they are very

scarce) are of a brownish yellow color. The velum is

apparently complete. There being but one small plant,

a thorough technical study was not possible without de-

struction of the specimen. But I have no hesitation in

calling it J. Lechleri.

Ecuador. "Province of Riobaniba. Mount Chim-

borazo, alt. 4400 m. In small shallow ponds of the

Paramo. A. Rimbach, No. 131.-" U. 8. N. Herb. No.

1543081. Additional data: "Rooting 2-3 em. deep in

the mud. In the dry season the ends of the leaves stand

out in the air. In the rainy season the whole plant is

submerged. In this region frosts and snowfalls are fre-

quent." There are 20 to 30 plants of this gathering. Xo

date is given. Again there is a very small conn. The

leaves, as many as 12 to the plant, frequently reach a

height of 16 em. They are slim, upright, thin but not

fragile, long-attenuate to a brown tip not very sharp.

Wings at the base are not prominent. There are no bast

bundles, and stomata are not evident, but occasional

browrn cells are found over the leaves. Ligule brown,

fleshy, irregular. Megaspores mostly white, smooth and

polished, occasionally a diluted chocolate brown, the

equatorial ridge well developed, 282-376 |j diameter.

Microspores nearly white, sparsely short-spined, 27-32 |j

long. Velum not complete, thick, mostly with a dark

rim. This also is J. Lechleri.

The next lot seems worthy of varietal rank, and I offer

the following, at any rate provisionally, and with a

realization that the form is in some respects close to

Karsten's Venezuelan plant collected in 1853. (A.

Braun. 1862. Verh. Bot. Ver. Brandenburg 4.)

Isoetes Lechleri var. anomala, var. nov. 1 Corm bi-

i Isoetes Lechleri, var. anomala, var. nov., velo quartam
partem ad dodrantem sporangii tegente, multiplier tegumento ex
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lobed. Leaves about 30, 6 cm. long, stout, attenuate
from the middle to a setaceous brown tip 1-H mm. long

;

membranous wings at base extending to one-half the
height, with brown edge carried slightly higher; bast
bundles none, stomata few or absent. Ligule brown,
fleshy, irregularly triangular. Velum covering one-

fourth to three-fourths sporangium, complex, the outer
layer thick, brown-rimmed, the inner more delicate,

edges of the two not always coincident. Megaspores
smooth, often polished, white or tinted brown, ridges

age 376 jj) diameter. Microsp

330-470 M (aver-

30-40
Type: Rimbach No. 171, Equador. Mt. Chimborazo.

U. S. N. Herb. No. 1543082. The collector gives no date,

but notes: "Submerged in water of shallow pond. Root-
ing in mud. 4200 m."

In the absence of Rimbach 's No. 131 from this same

Mt
species. But under existing circumstances, I think it

merely an extreme condition of the species; and it is

thinkable, also, that Rimbach 's No. 131 is an emersed

form of the same variety, No. 171 being the submerged

form—similar contrasts as to leaves and aspect being not

uncommon in many species

needs

and studied. A similar feature may exist in other South

American species and varieties. I siuspect it, for in-

stance, in other forms of this same species, and perhaps

it may occur in /. montana. The prerequisite is, a

larger stock of the material.
m
An investigation of the

velum is very destructive of specimens.

The tinted megaspores, which occur plentifully in the

above plants, and frequently in the same sporangium

with the pure white ones, are otherwise identical with

terno craaso margine brunneo-tineto, interno tenuiore, duormn

marginibus nonnunquam inaequalibus.
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the latter. The first thought was, that although fully

formed, they -were poor in exospore silica. This, how-

ever, is found not to be so. On ignition these spores

blacken at first, and then as the heating continues, they

become a pure white, quite indistinguishable from the

others. Moreover, spirits of turpentine removes the

color entirely.

Delaware County Institute of Science, Media,

Penna.

Recent Fern Literature

Mr. Stanley A. Cain has been studying the plants of

Spring Mill State Park, Lawrence County, Indiana.

The first installment of his work lists 21 species and

varieties of ferns and fern-allies from an area of about

one thousand acres, overlying Mitchell limestone and
full of sink-holes. 1

In an article on the evolution of degree of divergence

between carpel and foliage leaf, Prof. Schaffner uses

narrow-leaved spleenwort, narrow-leaved chain-fern and
sensitive fern as illustrating progressive stages in the

specialization of the fruit-bearing fronds.^
»

In the Journal of the Indian Botanical Society3 N. P.

Chowdhury writes interestingly of a peculiar "freak"
in the Asiatic variety of Osmunda Claytoniana (var. ves-

tita (Wall.) Milde). In this form some pinnules of a

sterile frond are more or less fertile, bearing normal
sporangia on the lower surface. The interesting point is

that these sporangia are gathered into groups at least

iProc. Indiana Acad. Sci. 41: 97-98. 1932.
2 Ohio Journ. Sci. 32: 367-378. 1932.
3 11: 137-145, pi. 1, text-figs. 1-3. 1932.
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approximating sori. The author interprets this phe-

nomenon as a reversion to an ancestral state and, with

the support of evidence from fossil ferns referred to the

family Osmundaceae, concludes that the primitive condi-

tion in the family was the superficial—that is, the spo-

rangia were borne in sori on the lower surface of the

leaf, as in the majority of other ferns today.

In his recent article on the ferns of central Chile

(Fern Journal 20: 1930), Sefior Gualterio Looser

stated that he knew of but one station for Polystichum

mohrhides in the latitude of Santiago, though it is com-

mon in southern Chile. Within a year thereafter, he

and other collectors added four other stations in central

Chile ; these he lists in detail in an article in the Revista

Chilena de Historia Natural. 4 The specimens from these

localities show much variation; Seiior Looser considers

that the described South American varieties of the

species are inconstant and "of doubtful taxonomic

value" and are better treated as forms, as has been done

by the Argentine pteridologist, Hicken.

He points out further that P. mohrioides, f. latifolia

Hicken is the same as var. elegans (Remy) C. Chr.

In the same number of the Revista Chilena, Prof.

Marcial R. Espinosa states that, according to authentic

specimens in the National Museum at Santiago, Cystop-

teris fragilis (?), var. pubescens Phil, (about which

Philippi himself was, as the question mark shows, doubt-

ful) is only a juvenile state of Hypolepis rugosula. 5

In other notes6 he gives a redescription of Admntum
Pearcei Phil, and a photograph of the type specimen;

4 35: 26-28. 1931.

5 Sobre un Helecho chilena, p. 18.

6 Anotaciones Botanicas, pp. 38-41.
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and a list of the first collection of ferns (five species)

known to have been made in Chile. They were taken in

the region of the Straits of Magellan by the English

navigator George Handisyd about 1690 ; the specimens

are in the Sloane herbarium at the British Museum.

Several recent pteridologists have expressed the opin-

ion that three of the generally recognized genera of tree

ferns

—

Cyathea, Hemitelia, and Alsophila—based, as

they are, almost wholly on rather inconstant characters

of the indusium, are artificial and of doubtful value.

Dr. E. B. Copeland has gone so far as to unite all the

Asiatic species of the three under Cyathea, the oldest

name. Prof. Domin of Prague now accepts this view and

has published a list, with full bibliographic data, of all

species published under the three names, transferring all

under Hemitelia and Alsophila which he regards as valid

to Cyathea. New names for several American species

described in recent years by Dr. Maxon and others re-

sult.
7

Prof. C. L. Porter of the University of Wyoming has

published a complete list of the pteridophytes of that

state known to him. Mr. Hanna's recent list in the

Journal (22: 1-11. 1932) included only the true

ferns; Prof. Porter adds the fern allies and also four

ferns which he believes to be previously unrecorded

Botrijchium Lunaria, B. Coulteri, B. silaifolium and
Phegopteris Dryopteris*

Judith Carlock of Phoenix, Arizona, mentions among
unexpected desert plants in that region two ferns,

Notholaena Standleyi and Cheilanthes Feei—unexpected

7 Acta Botanica Bohemica 9: 85-174. 1930.
s Torreya 32: 116-118. 1932.
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mm
moisture. The former species is comparatively sensitive

to heat ; an increase of a few degrees of temperature

after the cool weather and moisture that make its growth

possible cause its leaves to roll up, and in this condition
p

they remain until more favorable weather. Cheilanthes

Feet, with its dense covering of hairs, can endure more

heat and drouth and grows more profusely. 9

Shorter Notes

The Interrupted Ferx.—The Ransiers spent ten

weeks this summer, touring New England, Xew Bruns-

wick and Quebec, out to the mouth of the St. Lawrence

River.

One thing that impressed us was the abundance and

general distribution of the interrupted fern. I had

never been in New England before and was greatly

astonished to find that a fern which was uncommon in

central New York could be so conspicuous in neighbor-

ing states, even to one merely touring through.

One day, while in Massachusetts, I started to dig out

the root system of a fine specimen of the interrupted

far as one could get ! The

soil was so full of stones and other root systems that the

job was hopeless.

While in Maine, awaiting the eclipse, we spent many

days in a fine pine grove near Madison. A "Jack of all

trades" in summer and a trapper in winter told us that

he gathered "Fiddle-Heads" for "greens" each spring

and that 20 bushels were easily disposed of in a day, at

a dollar a bushel. I was unable to learn what kind of.

ferns he gathered, other than that they were the

9 Desert 4: 69-70. 1932.

was as
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"smooth' ' ones, i.e., without hairs. I have every reason

to believe that interrupted ferns were used. Of course

we have known for a long time that "bracken" fiddle

heads have been so used, but never knew of any other

kind.—H. E. Kansier, Manlius. N. Y.

The Climbing Fern Discovered in Ohio.—It is not

often possible to add such a rare and local fern as
*

Lygodium pahnatum (Bernh.) Sw. to a state list, but

Elizabeth E. Inmann, of Ohio University, Athens, Ohio.

found this species the past season in the Carbondale

State Pine Forest in Athens County. This locality is

far west of the distribution range as given in the Gray

and Britton Manuals.

—

John H. S< tiaffner, Ohio State

University, Columbus, Ohio.

In the herbarium of the New York Botanical Garden

is a specimen of Isoetes from Bolivia, Cordillera Real.

Cumbre, altitude 15,200 feet, G. H. H. Tait, No. 18,

Ladew Expedition, February, 1926. This is without

mature megasporangia, and cannot be described. But it

almost certainly is an entirely new and remarkable

species. It is devoutly to be wished that more and bet-

ter material of this form be brought to lisrht.—T.

Chalkley Palmer, Media, Pa.
o" w ^v —

©

-

In the American Fern Journal, Vol. 21, p. 134, I

have used the name Isoetes montana, sp. nov., for .speci-

mens collected on Mt. Poas, Costa Rica, bv H. E. Stork.
7 *

used

AY
(Hed^igia, Bd. 63, p. 254). The forms are quite dis-

tinct. I now desire to substitute for the above the name
Isoetes Storkii, sp. nov.—T. Chalkley Palmer, Media,

Pa.
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American Fern Society

As an appendix to Mrs. Tanger's article on the ferns

of Lancaster County, Pennsylvania, and as a suggestion

and inspiration to other local groups of fern enthusiasts,

we print the following extract from a letter of hers to

one of the editors

:

"We have a very enthusiastic group of fern students

here in Lancaster, none of whom have been at it for more
than the past year and a half. We have had no end of

pleasure in identifying the ferns and fern allies on this

list. Dr. Wherry has been with us a number of times to

see the rarer species and hybrids, so we are sure we are

not making any mistaken claims in our list.

"We make weekly trips all the year round. Lately

we have been intensively hunting the chain ferns and a

few other remaining possibilities, so far without success,

. but when cold weather ends our hope of finding them for

this year we will begin our winter botanizing by concen-

trating on the Aspleniums. Last winter was full of

thrills, and we hope this season to find many more new

stations in the wild and rocky ravines of our river bills.

"We think that hunting with a small group is much
more effective than doing so individually, and it is so

much more fun. New and rare finds can be so much bet-

ter acclaimed with enthusiastic companions.
77

A correspondent, Mr. Irving W. Knobloch, suggests

that it would be interesting to learn the number and size

of hardy fern collections in the United States. The edi-

tors concur and will be glad to compile and, if possible,

to publish a list of them. Any reader who has anything

of the sort, however, small and modest, will confer a

favor by sending to any one of the editors answers to

the following two questions:

1. Have you a garden collection of hardy ferns?
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2. If so, how many species and varieties does it con

tain ?

Miss Nancy Darling, a member of the American Fern

Society since 1909, died at Woodstock, Vermont, October

13th, 1932, as a result of cerebral hemorrhages, at the

home of her sister, Mrs. A. B. Morgan.

Miss Darling was born in "Woodstock, Vermont. De-

cember 26, 1862, and in 1865 went with her parents to

dwell on the farm now known as Sky Farm in Hartland,

Vermont, where she lived until 1926. She graduated

from Green Mountains Perkins Academy, South Wood-

stock, in 1884; from Framingham, Massachusetts, Nor-

mal School in 1887. She commenced her teaching career

at the age of fifteen and continued this valuable work

for over twenty-five years. She taught in the public

schools at Hartland, Plymouth and Woodstock, Ver-

mont: in schools at Cataumet and Hvannis, Massaehu-

setts; in Oshkosh, Wisconsin, Normal School; in the

Tileston Xormal School, Wilmington, North Carolina ; in

Goddard Seminary, Barre, Vermont, as preceptress from

1892-96, and later in the Royal Normal College for the

Blind in London, England, and in the Wright-Humason
School for the Deaf in New York City.

Miss Darling had many avocations, being especially

interested in nature study, genealogical and historical

research. She published a History of the Universalis*

Church of Hartland, in 1902, and a History of the Town
of Hartland in the Vermonter in 1913. She was one of

the four original founders of the Hartland Nature Club,

a club which celebrated its twenty-fifth anniversary this

year. Her funeral, by a strange coincidence, was on Na-

ture Club day, the members of the Club attending in a

body. Among the floral tributes was a blanket of ferns

containing a few fronds of Aspidium filix-mas (L.) Sw..
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discovered for the first time in the United States east of

the Rocky Mountains by Miss Darling on September 14,

1905. Driving to the village from her farm home Miss

Darling espied an unusual fern by the roadside and
upon examination and considerable study found it to be

the rare male fern, so common in England but then

known in the United States only from the Northwest.

Her station consisted of only a few plants. Later some
of her friends were surprised to find larger colonies of

this fern in the adjacent towns of Bridgewater, Wood-
stock, and Barnard. Some of these stations have disap-

peared entirely, but Miss Darling's station, although not

increasing in size to any extent, remains.

Although held captive by ill health for many years

Miss Darling spent a great deal of time in botanical

study and became widely known, not as an amateur, but

as an authority on the plants of Vermont. It was the

writer's good fortune in early days to come under the

influence of Miss Darling. Already interested in

plants, his interest was fostered by his enthusiastic

teacher.

—

Harold Goddard Rugg.

Readers of the Journal are reminded that the editors

are always glad to receive questions and suggestions as

to subjects to be treated in our pages. We cannot agree

always to supply what is wanted, but we will try.

The editors wish to express their very hearty and ap-

preciative thanks for the generous response to their call

for copy. Our immediate and most pressing needs are

met ; but contributors are asked to remember that there

is always need and that we are always glad to receive

accounts of their observations and experiences regarding

ferns.
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New member
DeBevoise, Mrs. C. I., Cnmamere Alpine Nurseries, Shore Road, Green-

Farms, Conn.

Change of address:

Barry, E. T., East Chatham, N. Y.
Bill, Mrs. G. E., c/o Dr. J. P. Bill, Wayland, Mass.
Demaree, Delzie, It. D. 17, Box 149. Indianapolis, Ind.
Gray, Rev. F. W., Philippi. West Virginia.
Houck, Wm. 0.. 56 East 53rd St., New York City.
Lawton, Elva, Hunter College, Park Ave. and 68th St., New York City.
Lewis, Rev. C. S., 6G South Swan St., Albany, N. Y.
Winslow, E. J., Chesterfield Road, Brattleboro, Vt.
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Acrostichum Lindeni, 12
Adder's-tongue, 43-45, 85; lime-

stone, 85, in northern Virginia,
85

Adiantopsis asplenioides, 11, 14,
15; nionticola, 11, 15; pauper-
cuia. 15

Adiantura Capillus-Veneris, 41,
111 ; Jordani, 41 ; Pearcei, 133

;

pedatum, 26, 101, 111
Alabama, Hunting Scott's spleen-

wort in, 76
Alsophila, 134 ; armata, 100.
Alston, A. H. G. Osmunda re-

galis var. spectabilis (Willd.)
A. Gray, 23
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in, 15
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102, 137 ; ferns, new tropical,
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Another fern list, 25; suggestion

regarding Botrychium dissee-
tum and B. obliquum, 59

Arthrobotrya, 16
Aspidium cristatum, 101, var.

Clintonianum, 101 ; Filix-mas,
138 ; Goldianum, 101 ; inter-
medium, 101 ; marginale, 101,
115 ; noveboracense, 101 ; spinu-
losum, 101, 116, var. inter-
medium, 116; Thelypteris, 101,
115. See also Dryopteris, Phe-
gopteris and Thelypteris

Asplenium, 3, 5, 8, 54, 114; ac-
rostichoides, 101 ; angustifo-
lium, 101, 114; Bradleyi, 113;
cryptolepis, 113 ; ebeneum, 77 ;
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FilLx-femina, 4, 101, 114 ; ma-
gellanicum, 54 ; inontanum X
pinnatifidum, 84 ;

parvulum,
113; pinnatifidum, 23, 112, in
Oklahoma, 23 ; pinnatifidum X
platyneuron, 83 ;

platyneuron,
26, 52, 101, 112, f. serratum,
113, var. serratum, 113; pyc-
nocarpon, 114 ; regulare, 100

;

resiliens, 113 ; Ruta-muraria,
54, 101, 113; septentrionale, 8,
11; serra, 100; Stotleri, 83;
Trichomanes, 8, 9, 11, 53, 101,
113 ; Trudelli, 84 ; vespertinum,
39; viride, 8, 9, 11. See also
Athyrium and Belvisia

Aspleniums, hybrid, Dr. Kestner's
results with, 83

Athyrium, 1-3, 5, 109 ; acrostich-
oides, 26, 114 ; alpestre, 4, 11,
var. americanum, 4 ; america-
num, 4 ; angustifolium, 114

;

angustum, 26, var. elatius, 114,
var. rubellum, 114 ; aspleni-
oides, 114 ; Filix-femina, 4, 11,
114, var. californicum, 4 ; the-
lypteroides, 114. See also As-
plenium

Azolla caroliniana, 101, 119 ; fili-

culoides, 89

Belvisia septentrionalis, 8. See
also Asplenium.

Benedict, J. E., Jr., Dryop-
teris floridana in North Caro-
lina, 56

Benedict, R. C. Another sug-
gestion regarding Botrychium
dissectum and B. obliquum, 59 ;

color of the leaves of the royal
fern, 100; ferns of Florida (re-

view), 94: is the American
royal fern specifically distinct
from the European ?, 24 ; notes
on Botrychium, 58 ; regenera-
tion and induced polyploidy in

ferns (review), 93
Blechnum, 99
Bolbitis, 15, 16, 18
Botrychium, 58, notes on, 58

;

alabamense, 59, 60, in North
Carolina, 59 ; angustisegmen-
tum, 53 ; australe, 49, 50 ; Coul-
teri, 134 ; dissectum, 48, 49, 53,

59, 119, another suggestion re-

garding, 59, var. obliquum, 119,
var. tenuifolium, 119 ; Lunaria,
95, 96, 97, 134 ; matricariaefo-
lium, 97 ; minganense, 95-97

;

obliquum, 26, 48-50, 59, 101,

119, another suggestion regard-
ing, 59, var. dissectum, 101,
119, var. oblongifolium, 50,

var. tenuifolium, 119 ; ononda-
gense, 97, 101 ;

pumicola, 95

;

ramosum, 101 ; silaifolium, 50,

58, 134 ; simplex, 95-97, 101

;

tenebrosuin, 96, 97 ; ternatum,
58, 101, var. australe, 49, var.

intermedium, 48. 49, 101 ; vir

ginianum, 26, 53. 101, 119
Botrychiums of Indiana, 48
Bracken, 136; fern, 6
Brake, bird's-foot cliff, 88; cliff,

6 ; rock, 7
Bromus rigidus, 37 ; rubens, 37

California, The pteridophytes of
San Diego County, 33, 87

Campium, 15, 18
Camptosorus rhizophyllus, 101,

112, 114
Chara fragilis, 98
Cheilanthes, 1, 35 ; alabamensis,

111 ; californica, 42 ; Cleve-

landii, 87 ; Covillei, 87 ;
Feei, 3.

11, 112, 134; Fendleri, 3, 9;
gracillima, 3, 9, 79, as an ex-

ample of non-circinate verna-

tion, 79; lano>a, 111; lanugi-

nosa, 3; siliquosa, 7; tomen
tosa, 79 ; viscida, 42

Ching, R. C. The genus Loma
gramma in America, 15; studies

of Chinese ferns (review), 53,

98

141
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Color of the leaves of the royal
fern, 100

Colysis, 18 ; membranacea, 18
Condyloneura, 11
Cryptogramma, 2, 7 ; acrostich-

oides, 7, 11 ; densa, 7, 11 ; Stel-
leri, 101

Curacumura, 19
Curious phenomenon in the Christ-
mas fern, 55

Cyathea, 134
Cyatheaceae, 21, 22
Cystopteris, 2, 3 ; bulbifera, 101,

110 ; fragilis, 5, 11, 26, 53, 101,
116, var. pubescens, 133. See
also Fills

Danthonia pilosa, 27
Darling, Miss Nancy (obituary),

138
Davallieae, 21
David, W. \V. Ferns of the Lake
Dunmore region, Salisbury, Ver-
mont (review), 52

Deem, J. W. Eradication of sil-
ver-fern, 27

Dennstaedtia punctilobula, 26,
117. See also Dicksonia

Diagnostic key to the species of
Equisetum, 69, 122

Dicksonia punctilobula, 101, 117
;

squarrosa, 99. See also Denn-
staedtia

Diddell, M. W. The march of
improvement in Florida, 57

Diplazium Petersenii, 99, 100, as
an escape, 99

Distribution of the ferns of Wy-
oming, 1

Dix, W. R. Another fern list,
25

Dryopteris, 2, 8, 54; arguta, 38;
dilatata, 53; Feei, 39; Filix-
mas, 8, 11 ; floridana, 56, in
North Carolina, 56 ; hexagonop-
tera, 115; intermedia, 116;
marginalia, 115 ; spinulosa, 116

;

submarginalis, 100 ; Thelvp-
teris, 115. See also Aspidiiim,
Phegopteris and Thelypteris

Elaphoglo>sum heteromorphum,
11, 13; Lindeni, 11, 13; nem-
atorhizon, 11, 13

Equisetaceae, 122
Equisetum, 25, 109, diagnostic

key to the species of, 69, 122,

10Q 127; fluviatile, 73, 126
128; Funstoni, 69, 91, 1U5; ei-
ganteum 69, 74, 122; Heleo-
charis 126; hyemale, 69, 72,
120, 124, var. affine, 121, 124
var. Doellii, 125, var. interme-
dium, 120, 123, var. Jesupi,
l-ib, var. robustum, 120, 124,

var. Schleicheri, 124, var. tenel-
lum, 126 ; hyemale X ramosis-
simum, 124 ; hyemale X varie
gatum, 125 ; kansanum, 25, 69,

73, 91, 124 ; laevigatum, 73,
120, 123, 124 ; limosum, 126 ;

limosum X variegatum, 126 ;

litorale, 126; Mackaii, 125;
majus, 128 ; Martii, 122 ; maxi-
mum, 128 ; mexicanum, 125

;

Moorei, 69, 72, 124 ; myriochae-
tum, 69, 75, 123; Nelsoni, 73,
125 ; occidentale, 124 ;

palustre,
74, 126 ; praealtum, 25, 54, 73,

124; pratense, 74, 75, 128;
pyramidale, 122 ; ramosissi-
mum, 69, 75, 123 ; ramosum,
123; robustum, 124; saxicola,
128; Si-haffneri, 122; scir-

poides, 71, 126; Sieboldi, 123;
sylvaticum, 71, 75, 127; Tel-
mateia, 72, 75, 91, 128 ; timori-
anum, 123 ; trachyodon, 72,
125 ; variegatum, 72, 120, 126,
var. alaskanum, 126, var. Jes-
upi, 125, var. Nelsoni, 125;
xylochaetum, 69, 74, 122. See
also Hippochaete

Fern, Appalachian filmy, 81, Visit
to a station for, 81 ; bracken,
6 ; brake, 39 ; brittle, 5 ;

carpet,
28; Christmas, 55, a curious
phenomenon in, 55 ; cliff, 84

;

climbing, 86, 136, in Ohio, 136,
in North Carolina, 86 ; cloak,
3, 88 ; creeping, 28 ; filmy, 77,
81 ; hard, 28 ; holly, 8 ; inter-
rupted, 135, 136 ; lady, 4 ;

lip.

3, 42 ; male, 8 ; narrow-leaved
chain, 132 ; ostrich, 106 ;

pig,

28; Rocky Mountain cliff, fur-

ther occurrence in the East, 84

;

royal, 24, 25, 100, color of, 24,
100 ; sensitive, 132 ; silver, 27,

28; eradication of, 27; walk-
ing, 77

Fern brake, 39 ; industry, 60

;

list, another, 25 ; literature, 52,

93, 132; Society, 28, 61, 102,
137

Ferns and fern allies of Missouri,
105 ; as weeds in New Zealand,
26, 99 ; collected in Onondaga
Co., New York, 101 ; Goebel's
Roraima, 19 ; new tropical
American, IX, 11 ; of Wyoming,

Festuca megalura, 37
Filix fragilis, 5, 36. See also

Cystopteris
Florida, The march of improve-
ment in, 57

Franklinia, 58
Genus Lomagramma in America,

15
Goebel, K. Roraimafarne (re-

view), 19
Graves, E. W. Botrychium ala-
bamense in North Carolina, 59 ;

Botrychiums of Indiana, 48
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Hanna, L. A. Distribution of the
ferns of Wyoming, 1

Hemitelia, 22, 134
Hippochaete hyemalis Jesupi, 125

;

Nelsoni, 125. See also Equise-
tum

Histiopteris incisa, 99
Hordeum murinum, 37
Horsetail, Bogota, 127 ; branched,

122; field, 128; giant, 122:
ivory, 128; marsh, 120;
meadow, 128; much branched,
123 ; spreading, 127 ; water,
126 ; weak, 123 ; winter, 123 ;

wood, 127 ; woody-toothed, 122
Hunting Scott's spleenwort in

Alabama, 76
Hymenophyllaceae, 20, 21
Hymenophyllopsis, 19, 21, 22 ; de-

jecta, 22
Hymenophyllura, 21, 22 ; dejec-

tum, 22 ; polyanthos, 22
Ilypolepis Gardner!, 15 ; rugulosa,

22

Ilex vomitoria, 58
Indiana, Botryrhiunis of, 48
Isoetes, 136, notes on, 136 ; How-

ellii var. minima, 90 ; Karstenii,
129; Lechleri, 129, 130, more
about, 129, var. a no mala, 130,
var. colombiana, 129 ; montana,
131, 136; Xuttallii, 90; Or-
cutti, 90; Storkii, 136

Lawtox, E. Regeneration and
induced polyploidy in ferns
(review), 93

Leavenworthia stylosa, 46
Leptochilus, 15, 18; guianensis,

15—17 ; lomarioides, 16
Lindsaya, 21
Little, E. L., Jr. Asplenium

pinnatifidium in Oklahoma, 23
Lomagramma, 15-18, in America,

15 ; guianensis, 17 ; lomari-
oides, 17 : pteroides, 16

Looser, G. Genero Pleurosoru>
en Chile (review), 54; Sinop-
sis de los helechos chilenos del
genero Dryopteris (review), 54

Lycopodium complanatum var.
flabelliforme, 121 ; fastigiatum,
99; lucidulum, 121, var. poro-
philuin, 121 ; sabinaefolium var.
sitchense, 124 ; Selago, 123

;

tristachyuin, 95, var. boreale,
95

Lygodium palmatum, 86, 136
Marsilea quadrifolia, 101 ; vestita,

Matteuccia Struthiopteris, 117.
See also Onoclea and Pteretis

Maxon, W. R. New tropical
American ferns—IX, 11 ; report
of the president for 1931, 61

Missouri, ferns of, 105
Morton, C. V. Goebel's Roraima

ferns, 19
Mousley, H. Further notes on

the birds, orchids, ferns and

butterflies of Quebec (review),
53

Myriophyllum, 57

New tropical American ferns, IX,
11

New York, list of ferns collected
in Onondaga Co., 101

New Zealand, ferns as weeds in,

24 99
North Carolina, Botrychium ala-

bamense in. 59; Dryopteris
floridana in, 56

Notes on Isoetes, 136 ; on Ophio-
glossum Engelmanni, 43

Notholaena, 1, 35 ; californica,

88; dealbata, 111; Fendleri, 3,

11; Newberryi, 88; Standleyi,
134

Obituary. Miss Nancy Darling.

138
Odontosoria, 21
Ohio, climbing fern in, 136
Oklahoma, Asplenium pinnatifi-

dum in, 23
Onoclea, 109; sensibilis, 26, 101,

117, f. obtusilobata, 117;
Struthiopteris, 101, 117. See
also Matteuccia and Pteretis

Ophioglossum californicum, 36

;

Engelmanni, 43-45, 85, 119,

notes on, 43 ; vulgatum, 43, 45,

101, 118
Opuntia, 85 „ .

Oregon, Pellaea Bridgesn m, <9

Osmunda, 109; cinnamomea, 26,

101, 118; Claytoniana, 26, 101,

117, 133, var. vestita, 132 ;
gra-

cilis, 24; speetabilis, 23, 24;
regalis, 23, 26, 101, 117, var.

spectabilis, 23, 24, 117
Osmundaceae, 133

Paesia scaberula, 99
Palmkr, E. J. Ferns and fern

allies of Missouri, 105; notes

on Ophioglossum Engelmanni,
43

Palmer, T. C. More about Iso-

etes Lechleri, 129 ; notes on Iso-

etes, 136
Pellaea, 2, 6, 35, 88; andro-

medaefolia, 87 : atropurpurea.

6, 101, 112, var. Bushii, 112,

var. cristata, 112, var. minima.
112, var. occidentalis, 6; Brew-
eri, 6, 7, 11; Bridgesii, 79, in

Oregon, 79 ; densa, 7 ;
glabella,

6, 11 ;
mucronata, 88; occiden-

talis. 6 ;
pumila. 6

Phegopteris Dryopteris, 101, 134 ;

hexagonoptera, 101, 115; poiy-

podioides, 101. See also Dry-
opteris and Thelypteris

Pilularia americana, 89
Pityrogramma triangularis, 40,

var. viseosa. 40
Pleurosorus papaverifolius, 54
Polypodium, 1 ;

californicum, 3* :

guianense, 17 ; hesperium, 3

;

paradiseae, 100; polypodioides,
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110 ; virginianum, 26, 110 ; vul
gare, 3, 4, 11, 101, 110, var
columbianum, 4

Polypody, 3, 98
Polystichum, 2, 8 ; acrostichoides

26, 101, 115, f. incisuni, 115, f

multifidum, 55, var. Schwei
nitzii, 115 ; Braunii, 26 ; Lon
chitis, 8, 11 ; mohrioides, 9
133, f. latifolia, 133, var. ele
gans, 133, var. scopulinum, 8
munitum, 37, 60, var. imbri
cans, 38

Pteretis nodulosa, 106, 117
Pteridium aquilinuni, 6, var. pu

bescens, 39, 40 ; latiusculum
26, 111, var. pseudocaudatum
111. " See also Pteris

Pteridophytes of San Diego Co.,
California, 33, 87

Pteris, 2, 6; aquilina, 6, 11, 101,
var. pubescens, 6, var. pseudo-
caudata, 111 ; seaberula, 27, 28.
See also Pteridium

Range extensions and other ob-
servations, 1931-1932, 79

Ransier, H. E. Hunting Scott's
spleenwort in Alabama, 76 ; the
interrupted fern, 135

Recent fern literature, 52, 93, 132
Report of the judge of elections,

62 ; of the president, 61
Resurrection plant, 92
Reviews. British Fern Gazette,

53. Ching, R. C. The studies
ot Chinese ferns, 53, 98. David,
W. W. Ferns of the Lake Dun-
more region, Salisbury, Ver-
mont, 52. Goodale, A. S.
Check-list of the pteridophyta
of the Connecticut River water-
shed in Massachusetts, 97.
Lawton, E. Regeneration and
induced polyploidy in ferns, 93.
Looser, G. El g£nero Pleusorus
en Chile, 54 ; sinopsis de los
heiechos chilenos del g£nero
Dryopteris, 54. Mousley, H.
further notes on the birds, or-
chids, ferns and butterflies of
Quebec, 53. Schaffner, J. H.
Propagation of Equisetum from
sterile aerial shoots, 54. Small,

I- ?'. F
.
erns of Florida, 94.

V lctpnn, Marie-. Sur quelques
pteridophytes nord-amencains,

Rosa Aldersoni, 41
Rubus ursinus, 41
Rugg, H. G. Miss Nancy Darling

(obituary), 138

Sadler N. m. List of ferns col-
lected in Onondaga Co., New
iork, 101

Salvinia natans, 119
Schaffner, J. h. Climbing fern

discovered in Ohio, 136 ; diag-

nostic key to the species of
Equisetum, 69, 122

;
propaga-

tion of Equisetum from sterile

aerial shoots (review), 54;
snails feed on ripening cones of
Equisetum, 25

Scolopendrium vulgare, 101
Scouring-rush, 91, 123-126 ; dwarf,

126 ; Funston's, 125 ; Kansas,
124; Moore's, 124; Nelson's,
125 ; rough-toothed, 125

;

smooth, 123 ; tall, 124 ; varie-
gated, 126 ; winter, 124

Selaginella, 35 ; apoda, 109, 121

;

apus, 121 ; asprella, 93 ; Bige-
lovii, 88, 91 ; cinerascens, 92

;

rupestris, 121
Selliguea, 18, Feei, 18
Small, J. K. Ferns of Florida

(review), 94
Smith, L. B. Diplazium Peter-

senii as an escape, 99
Snails feed on ripening cones of

Equisetum, 25
Spleenwort, 8 ; maidenhair, 9

:

narrow-leaved, 132 ; Scott's, 76,

81, the Alabama colony of, 81,
hunting, in Alabama, 76

Steyermark, J. A. Ferns and
fern allies of Missouri, 105

Symphoricarpos mollis, 41

Thelypteris americana, 26 ; Clin-
toniana, 26 ; cristata, 26 ; Dry-
opteris, 26 ; fragrans, 53 ;

Gol-
diana, 26 ; hexagonoptera, 115 ;

marginalis, 26, 115 ; novebora-
censis, 26 ;

palustris, 26, var.

pubescens, 115 ; Phegopteris,
26 ; simulata, 53 ; spinulosa, 26,

116, var. intermedia, 53, 110.
See also Aspidium, Dryopteris
and Phegopteris

Trichomanes Boschianum, 81

Victorin, Marie-. Sur quelques
pteridophytes nord-am£ricains
(review), 95

Virginia, limestone adder's-
tongue in northern, 85

Weatherby, C. A. Curious phe-
nomenon in the Christmas fern,

55 ; quelques pteridophytes
nord-am£ricains (review), 95

Wherry, E. T. Range exten-
sions and other observation*.
1931-1932, 79

Wibelia, 21
Wiggins, I. L. The pterido-

phytes of San Diego, Califor-
nia, 33, 87

Woodsia, 2, 5, 85; ilvensis, 101;
obtusa, 101, 116; oregana, 5,

11 ; scopulina, 5. 11, 84
Woodwardia areolata, 109, 110

:

Chamissoi, 39, 98; radican>.
98 ; spinulosa, 98 ;

unigemmata,
98; virginica, 101

Wyoming, ferns of, 1

Erratum
Page 54, line 15. For Genero, read Genero.
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Additions to the Fern Flora of New York State

H. D. House

New York State has been rather thoroughly explored

for interesting and rare specimens of the ferns and fern

allies by botanists in general and fern students in par-

ticular. Hence the discovery of two species new to the

fern flora of the State constitutes an event of some con-

sequence to fern enthusiasts.

Asplexium viride Huds. Moist shale cliff in Whet-

stone Gulf, Lewis County, Neil Hoickkiss 2613, 1927.

No attempt has heretofore been made to give undue

publicity to this interesting find although it has recently

been recorded by Mr. Hotchkiss in his "Botanical Sur-

vey of the Tug Hill Plateau" (N. Y. State Museum Bul-

letin 287, page 58, 1932). Only a few individual fronds

and no roots were collected from the few sparsely scat-

tered plants and it is to be sincerely hoped that others

who visit the locality will be fully as considerate.

Woodsia oregana D. C. Eaton. Ledge overlooking

Canandaigua Lake, South Bristol, Ontario County.

E. H. Eaton, July 20, 1929, and July 15, 1931. First

found there by Mr. Eaton in August, 1925. The first

collection sent to me by Mr. Eaton was submitted to

both Mr. C. A. Weatherby, of the Gray Herbarium, and

Dr. William li. Maxon, of the National Museum. Dr.

Maxon statprl that ti>P vripoimpiis wprp not satisfactory

[Volume 22, No. 4 of the Jocrnal, pages 105-144, plate 7, was

issued Jan. 31, 1933.1

1
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for positive identification but that he would call it ten-

tatively Woodsia Cathcartiana Robinson. At the Gray

Herbarium, Mr. Weatherby compared the specimens

with the type of Woodsia Cathcartiana and agreed that

it should be tentatively referred to this species, adding

that similar material had come to him from northeast-

ern Minnesota and that like the New York material, it

is smaller than the type of Woodsia Cathcartiana. In

Britton and Brown's "Illustrated Flora," Woodsia

Cathcartiana is referred to Woodsia scopvlina. Mr.

Weatherby further suggests that Woodsia Cathcartiana

may be only a form of Woodsia oregana, making a geo-

graphic connecting link between its western area and the

stations It

would appear that the status of Woodsia Cathcartiana

is not satisfactorily settled. "

The July 15, 1931, collections by Mr. Eaton contain

larger and more representative fronds and these com-

pare very closely with collections of Woodsia oregana

from Bic, Rimouski County, Quebec (Fernald & Collins

294; Jacques Rousseau 26490, 26617), and are much

closer to this eastern form of Woodsia oregana than to

any specimens of Woodsia scopulina available for com-

parison. For this reason and until the status of Wood-

sia Cathcartiana is satisfactorily settled I am referring

the New York collections made by Mr. Eaton to Woodsia

oregana.

Mr. Eaton has succeeded in propagating a number of

small plants from spores and some of the material has

been outplanted near Albany in the hope that more

abundant material may finally be secured.

The following notes are mainly concerned with addi-

tional records of distribution of certain species in New
York State.
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BOTRYCHIUM LUNARIA L., var. ONONDAGENSE (Un-

clerw.) Clute. M. S. Baxter.

May 23, 1921. Mr. Baxter also sends three specimens

of this rare fern collected by him on the limestone area

fifty miles south of the city of St. Petersburg, Russia,

June, 1891. They are exact counterparts of New York

State specimens and the occurrence of this variety in the

limestone region of Russia suggests very strongly the

possibility that it is correctly placed as a variety of B.

Lunaria, It also suggests the desirability of a careful

examination of European literature and collections for

additional information regarding this form of the moon-

wort fern.

Botrychium silaifolium Presl. (B. ternatum var.

intermedium D. C. Eaton). Chenango Lake, Chenango

County, E. E. Davis, August 9, 1928. Minerva, Essex

County, House 13531, October 5, 1926. Pottersville,

Warren County, House 10675, September 18, 1924.

North Creek, Warren County, House 15496, August 18,

1927.

Botrychium obliquum f. elongatum (Gilbert &
Haberer) Hoffman. Winclom, Erie County, C. A.

Zenkert, October 2, 1928.

Botrychium obliquum var. oneidense (Gilbert)

AVaters. Windom, Erie County, C. A. Zenkert, October

2, 1928.

OSMUNDA CINNAMONEA f. FRONDOSA (T. & G.) Britton

(PI. 1), Wet soil, mountain west of Berlin, Rensselaer

County, House 19430, July 6, 1932. Several plants in

a small colony with the wet soil around the plants more

or less covered with hardened road tar from highway

construction close by. Normal spore-bearing fronds

were entirely absent, every frond being fertile at the tip

only, as shown in the illustration. Since abnormal

forms are often associated with certain types of injury
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or unnatural conditions the presence of the road tar is

possibly to be associated with the development of these

spore-bearing leafy fronds.

Cryptogramma Stelleri (S. G. Gmel.) Prantl. "Ice

Gorge" near Hague, Warren County, Mrs. Orra Parker

Phelps, June 29, 1926.

Thelypteris Boottii (Tuckerm.) Nieuwl. Three

Mile Harbor, Suffolk County, Roy Latham, September

1, 1926.

Woodsia obtusa (Spreng.) Torrey. Woods near

Green Lake, Jamesville, Onondaga County, Dr. John B.

Todd, November 2, 1924.

Polystichum Braunii (Spenner) Fee. This fern,

somewhat rare in New York State, still grows in a deep

ravine near Summit, Schoharie County, where it was

found by Dr. C.H. Peck (31st Report of the New York

State Museum, p. 53, 1879). Burns Mountain, near

Olmstedville, Essex County, House 19006, October 5,

1931 Mr
POLYPODIUM VIRGINIANUM f. ACUMINATUM (Gilbert)

Fernald. Burns Mountain, near Olmstedville, Essex

County, House 19005, October 8, 1931.

Equisetum laevigatum A. Br. Margin of South

Pond, Sandy Creek, Oswego County, eastern end of

Lake Ontario, Neil Hotchkiss 3107, July 25, 1928.

1929.

Mills, Jefferson Countv. House

-

Equisetum litorale Kuehl. Lewis Point, shore of

1927
Madison Countv. Ho

House
'26 (forma elatius Miide). Between North and South

mdy ponds, eastern end of Lake Ontario, Oswego
)imty, Neil Hotchkiss 2974, July 14, 1928.

Equisetum scirpoides Michx. Boggy evergreen woods

st of Minerva. Essex Countv. House 14539, June 30,
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1927. Ho
July 3, 1927. Along the Kayaderesseras Creek above

Ho
5, 1927.

Lycopodium clavatum L. The variety laurent ianum

Victorin Quebe

5S USUJ lly 2 (4-7) cm.

long, on one common peduncle, each with a distinct pedi-

cel 1-8 mm. long." This character is exactly matched

//

and October, 1894), and also by New York material

from North Elba Mountains

{Mary F. Miller 246). The common form in this state

has the strobiles more closely joined at the base and not

distinctly pedicellate. While the so-called var. lauren-

tiunum may be the prevailing form in the region cov-

ered by Fra. Victorin 's studies, it occurs also in Europe

and in New York State it appears to merge into the com-

mon form with sessile or nearly sessile strobili. A large

series of specimens seems to indicate that the varieties

laurentianum and snoremotam Victorin (I.e., 24, 103),

and the variety tristachyum Hooker, are scarcely deserv-

ing of systematic recognition.

Lycopodium sabinaefolium Willd. Labrador Pond,

Wiegand

Ho6,1923. Onisketha

18, 1929.

Lycopodium sabinaefolium var. sitchense (Rupr.)

Fernald. Delhi, Delaware County, Neil Hotchkiss

2045, May 10, 1927. Near Indian Lake, Hamilton

County, House 15351, August 16, 1927.

Lycopodium tristachyum var. Habereri (House)

Victorin. In addition to the type specimens cited

mse, N. Y. State Museum Rnl 17fi- t>. 36. 1915),

tli is club-moss, now to be regarded as a variety of L
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tristachyum, has been found at Parkers, Lewis County,

Hotckkiss, and at Little Moose Lake, Herkimer County,

Dowell 4450, July 5, 1905. Mr. Hotchkiss has also col-

lected material in Albany and Rensselaer Counties

which is even closer to typical L. tristachyum

in character.

Lycopodium Selago L. Near Hopkinton, St. Law-
rence County, Mrs. Orra Parker Phelps, April 28, 1916.

Isoetes Braunii Dur. When the level of the Adiron-

dack lakes is low, as is often the case during August,

this quillwort is very abundant and easy to find. Dur-

seasons o
rare, dormant or difficult to locate. During August,

1927, with ideal water conditions this species was found

in abundance in shallow water and even emersed upon
muddy shores from which the water had receded, at

Loon Lake near Chestertown, and Tripp Lake, "Warren

County; Minerva Brook near Minerva, Schroon Lake,

Lake Sanford, Lake Harris, Rich Lake and Hewitt Lake

in Essex County; Long Lake, Little Tupper Lake and

Indian River in Hamilton County.

Isoetes Engelmanni A. Br. Chiefly emersed on

muddy shores, sometimes also in shallow water. Myo-
sotis Lake, Rensselaerville, Albany County, House

13176, August 22, 1926. Kinderhook Lake, Columbia

County, House 15542, August 25, 1927. Steer's Pond,

Preston, Chenango County, House 16906, August 11,

1929. Outlet of Lower Chateaugay Lake, Franklin

County, Muenscher & Maguire 618, September 12, 1930.

Isoetes Tuckermani var. borealis A. A. Eaton.

Camp Riverdale, Hamilton County, Alfred A. H.
Povah, August 9, 1926.

Isoetes Tuckermani var. Harveyi (A. A. Eaton)

Clute. South inlet of Titus Lake, Franklin County,

Mag
Museum
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Is Polypodium vulgare L. var. Churchiae Gilbert

a Polypodium?

Arthur N. Leeds

discussion

accompanies his publication of Polypodium vulgare var.

Churchiae1 without noticing his lack of certainty as to

its status and the feeling that he had assigned his vari-

ety to that species partly because no more satisfactory

disposition of it seemed possible. His description was

based on a plant with two fronds, one of which he pre-

served as the type. Unfortunately, his herbarium was

left to a high school, where, according to report, it has

been lost or destroyed, and a reference to his type is

therefore impassible.

No other example of the variant was known until

three years ago, when Miss Elsie M. Kittredge found a

specimen near Florence, Vermont. 2 It was taken up and

transplanted to Mrs. Chisholm's garden in Proctor. In

September, 1931, Miss Kittredge brought one of its

fronds to the Fern Society's meeting at Brown's Mills,

N. J., where it excited much interest and surprise, and

later she very .kindly contributed it to the Academy of

Natural Sciences of Philadelphia. With stalked pinnae

and a stipe abundantly clothed with scales, it looked

more like a form of Polystichum acrostich&ides than a

polypody, and the more attentively one examined it, the

more difficult became the acceptance of Gilbert 's identi-

fication of it as a variety of Polypodium vidgare.

Last August Dr. E. T. Wherry and I visited Mrs.

Chisholm and had the satisfaction of seeing the curious

and puzzling little plant alive and growing in her fasci-

i The Fern Bulletin 14 : 39. 1906.
2 American Fern Journal 20 : 124. 1930
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nating garden. After a brief examination, Dr. Wherry
suggested that it was neither a Polypodium nor a Poly-

stichum, but a highly modified form of Dryopteris mar-

ginalis. While its general appearance bears little enough

resemblance to that fern, a careful study of it amply
confirms the correctness of his suggestion.

Mrs. Chisholm permitted us to remove another, well-

developed frond (Plate 2), and the following notes are

based on it and the one mentioned above.

It is a dwarfed, forked, and crested monstrosity. The
lower pinnae are barely three-quarters of an inch long

and, instead of being pinnate, are simple and stalked.

Farther up the frond the pinnae become still smaller

and adnate and are finally reduced, below the cresting,

to short confluent segments. Such an extreme modifica-

tion of the normal form, while rare, is not entirely

unique. fil

cristata, a remarkably close parallel in a related species

has been described and figured by Lowe in
i

' Our Xative

Perns, " Vol. I, p. 267, 1865.

The stipe is channeled as in Dryopteris marginalis,

not terete as in the polypody. It is densely clothed with

scales at the base, with diminutive scales occurring spar-

ingly along the rachis almost throughout its length. In

color, shape, and cell characters, they closely resemble

those of D. marginalis and are not like the scales of the

Christmas fern or those on the rhizomes of the poly-

pody. The lower pinnae are stalked, and the expanded

bases of the pedicels are attached to the edges of the

channeled stipe exactly as are those of the marginal

fern. The veins on the upper surface are impressed
<

.

as

not raised as in Polypodium. Where the venation is

not distorted by the cresting of the pinnae, it is either

simple or forked and corresponds with that of the
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smaller pinnules toward the tip of a normal frond of

the marginal fern. The veins extend almost to the mar-
gin; not "quite to the edge/' as Gilbert says, but notice-

ably nearer than those of the polypody. The contour

of the margins and the texture of the upper and lower

leaf surfaces are those of the marginal fern and not of

the polypody.

Gilbert describes his variety as having a "naked"
stipe. This point is important, and should not be mini-

mized. However, he did not find the fern himself and
it is not clear from his account whether he saw the whole

plant or only the frond which he preserved, and. if the

latter was the case, it is perhaps possible that the scales

on the stipe were rubbed off in handling before the speci-

men reached him and that he failed to notice the traces

left or the diminutive ones on the rachis. He also states

that the "lower part" of the stipe "is dark, the upper

stramineous." In our specimens the stipe is stramine-

ous below and green above. Despite these differences,

his full and detailed description tallies so closely in all

other respects that there need be little hesitation about

identifying Miss Kittredge's plant with it.

As already said, Gilbert was evidently in doubt about

the status of his variety and not quite sure that he was

dealing with a Polypodium. The stalked pinnae and the

venation troubled him; the channeled stipe and im-

pressed veins, which he notes but does not comment on,

might well have done so ; and if, in addition, his speci-

men had not been bereft of its scales (assuming that

that is what happened), it would have been impossible

for him to have included it among the varieties of Poly-

podium vulgare. Others seem to have shared his doubts.

The English specialist, C. T. Druery, remarked at the

time that '

' stalked pinnae in this genus, to say nothing

of the particular species, are quite anomalous." 3

3 The Fern Bulletin 14 : 85, 1906.
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In view of the evidence furnished by this fresh mate-

rial, which Miss Kittredge and Mrs. Chisholm have so

happily made available, it would seem that Polypodium

vulgare L. var. Churchiae Gilbert, already reduced to a

forma and transferred to Polypodium virginianum L.

by Prof. Fernald,4 should be transferred again, be-

coming Dryopteris marginalis (L.) A. Gray forma

Churchiae (Gilbert) comb. nov.

Academy op Natural Sciences,

Philadelphia, Pa.

Editorial Note.—Through Mrs. Chisholm 's kindness, I was

privileged to examine her puzzling little fern shortly after Dr.

Wherry and Mr. Leeds had seen it. As a result, I can add the

following points in support of their convincing and carefully

worked out argument as to its identity. (1) The rootstock is

short and thick, not at all like the long and comparatively slender

rhizome of the polypody. (2) So far as could be determined

without destroying the plant, the stipes show no trace of the joint

at the base which in the polypody they have. (3) Where the vein-

ing is not too much distorted, the mid-veins of the pinnules leave

the costa in the manner characteristic of the wood ferns—that is,

first at a very sharp angle, so as to run almost parallel to the

costa, then with an abrupt bend outward.
This, if it add anything of worth, may serve as some atonement

for my having too easily accepted Gilbert's ascription of the

plant to Polypodium when I first determined it, from a frond and

a photograph. It may be added that when Prof. Fernald trans-

ferred Gilbert's variety to P. virginianum he had seen no speci-

mens, but worked wholly from the original description.—C. A. W.

4 Ehodora 24 : 125. 1922.
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Ferns and Fern Allies of Lancaster County,
Pennsylvania, 1931 and 1932

Louise F. A. Tanger

During the years 1931 and 1932 the fallowing ferns

and fern allies have been found in Lancaster County,

Pennsylvania, by a group of half a dozen fern students,

beginners all.

Lancaster County, an area of over 960 square miles, is

a very beautiful region of varied topography and soil

belts and consequently has a rich and diversified flora.

The great Susquehanna River valley, along its southern

edge, in which the rocks are predominantly mica-gneiss,

is rich in the rare Aspleniums. The lovely river glens,

moist and shady, with a deep accumulation of rich leaf-

mold, contain a greater number of species than any

other section. To the north is a mountainous region of

red sandstone soil. The great central basin is a lime-

stone region, comprising some of the richest farm land

in the country. To the southeast is a serpentine belt.

The whole offers a remarkable inspiration and challenge

to the botanist.

Ophioglossum vulgatum L. One station, a swampy
field near the Dillerville swamp.
Botrychium matricariaefolium A. Braun. Two sta-

tions. About twenty-five plants in a ravine at Martic

Forge and one plant, very large and healthy, in the

Muddy Run ravine.

Botrychium obliquum Muhl. Common.
Botrychium dissectum Spreng. Common.
Botrychium angustisegmentum (Pease and Moore)

Fernald. Two stations. Five plants in a ravine at Mar-

tie Forge and nine in the Muddy Run ravine.

Botrychium virgixianum (L.) Sw. Common.
Osmunda regalis L. Common.
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Osmunda cinnamomea L. Common.

Forma bipinnatifida Clute. Gleisner's swamp, near

New Providence, and the Muddy Run ravine.

Forma auriculata (Hopkins) Kittredge. Two sta-

tions near Penryn Park. At one of the Penryn stations

and in the ravine at Fite's Eddy a form both bipinnatifid

and aurieled was collected.

Forma frondosa (A. Gray) Clute. Near Hull's Tav-

ern, northern Lancaster County, and in Gleisner's

swamp.

Osmunda Claytoniana L. Common.
Onoclea sensibilis L. Common.
Forma obtusilobata (Schkuhr) Gilbert, Occasional.

Matteuccia Struthiopteris (L.) Todaro. On an

island in the Susquehanna River, off Washingtonboro.

Woodsia Common.
Dennstaedtia punctilobula (Michx.) Moore. Com-

mon.

The forked form pictured in "The Fern Lover's Com-

panion" by Tilton, p. 167, was found in the Muddy Run
ravine.

Cystopteris bulbifera (L.) Bernh. Common in the

limestone section.

Cystopteris fragilis (L.) Bernh. Common.
Polystichum acrostichoides (Michx.) Schott, Com-

mon.

Forma incisum (Gray) Gilbert. Common.
Forma multifidum Clute. Two plants in the Muddy

Run ravine, having both fertile and sterile fronds.

A close approach to forma Gravesii Clute. More than

half the pinnae of many of the fronds show the project-

ing bristle and cup. Eight plants were found in the

ravine at Turkey Hill, six of them with numerous fertile

fronds, and two plants, all sterile, in the ravine at

Haines's Station.
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Bipinnate forms in great variety.

One plant in a ravine near Fite's Eddy in which the

tips of the pinnae were forked, then twisted like the

petals of a cactus dahlia.

A form much crested at the tips of the pinnae and

forking once or more at the tips of the fronds was found

at Rock Springs, southern Lancaster County, and at

Geiger's Quarry. These plants were only occasionally

fertile at the very tips.

Intergrading forms of all but the last two above were

found in great variety.

Dryopteris noveboracensis (L.) A. Gray. Common.

Dryopteris Thelypteris (L.) A. Gray. Common.

TE Common.

Dryopteris Clintoniana (D. C. Eaton) Dowell. Two
stations. Near Hull's Tavern, northern Lancaster

County, and the ravine at Fite's Eddy. At the latter

station some of the tallest fronds measured fifty-seven

inches in height.

Dryopteris Goldiana (Hook.) A. Gray. Ravine at

Fite's Eddy.

Dryopteris marginalis (L.) A. Gray. Common.
Forma elegans (J. Robinson) F. W. Gray. Frequent.

Dryopteris spinulosa (MuelL) Kuntze. Frequent in

swamps.

Dryopteris intermedia (Muhl.) Gray. Common.
Dryopteris Boottii (Tuckerm.) Underw. Ravines at

Martic Forge, Muddy Run, and Fite's Eddy.

Dryopteris marginalis x cristata. Two ravines at

Martic Forge and at Muddy Run. Total of seven plants.

Dryopteris marginalis x intermedia. One plant in

the Muddy Run ravine.

Dryopteris marginalis x spinulosa. One plant in

ravine at Benton ; one plant at Colemanville.
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Dryopteris bexagoxoptera (Michx.) C. Chr. Com-

mon.

Dryopteris Linnaeana C. Chr. (D. Dryopteris Brit-

ton). Two ravines at Martie Forge.

Camptosorus riiizophyllus (L.) Link. Common.

Forma auriculatus R. Hoffm. Frequent.

Forma axgustatus F. vV. Gray. Near Martieville.

Forma ixtermedius (Arthur) Clute. Frequent.

Laeinate and forking forms, freaky in the extreme.

Some are forked three and even four times, although two

forks are more frequent.

Asplenium Trichomanes L. Common.
Asplenium platyneurox (L.) Oakes. Common.

Forma serratum (E. S. Miller) R. Hoffm. Occa-

sional.

Forma Hortonae (Davenp.) L. B. Smith. Several

plants along the Little Conestoga Creek, near Millers-

ville, in a thicket of blackberries.

Forma proliferum (D. C. Eaton), n. comb. A. ebe-

neum, var. prolifenim D. C. Eaton, Bull. Torr. Bot.

Club 6 : 307. 1879. Fourteen of the small proliferous

plants were found at Camp Kiwanis, on Mill Creek, and

one in the ravine at Fite's Eddy.
Asplenium ebenoides R. R, Scott, A total of twenty-

five plants at nine stations, all in the limestone section.

Asplenium pinnatifidum Nutt. Frequent on mica-

schist in southern Lancaster County.
Asplenium moxtaxum \Villd. Occasional on mica-

schist in southern Lancaster County. Seven stations

have been found, just half as many as for pinnatifidum.

.dleyi D. C. Eaton. On mica-schist in

Tucquan glen and a ravine at Martie Forge.

idelli "Wherry. Martie Forge ravine.

Asplenium

Me Call
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Asplenium Kuta-muraria L. Two stations aloi

Conestoga Creek, near Lancaster. Another has been re-

ported to us along the Cocalico Creek, in northern Lan-

caster County, but we have not located it yet.

Asplenium angustifolium Miehx. Ravine at Shenk's

Ferry.

Athyrium thelypteroides (Miclix.) Dcsv. Common.
A form that suggests Athyrium Filix-foemina in gen-

eral appearance, the pinnules being farther apart than

usual, and serrate, with the upper pinnule nearest the

rachis auricled on many of the pinnae. Stipe reddish

toward the base.

Athyrium Filix-femina (L.) Roth.

A great variety of forms.

Adiantum pedatum L. Common.
Pteridium aquilinum (L.) Kuhn. Common.
Pellaea atropurpurea (L.) Link. Common on lime-

stone.

Polypodium virginianum L. Common.
Forma acuminatum (Gilbert) Fernald. Occasional.

Forma deltoideum (Gilbert) Fernald. McCall's
Ferry ravine.

Forms with the tips of the pinnae, as well as the tip

of the frond forked.

Equisetum arvense L. Common.
Equisetum hyemale L. Common.
Equisetum sylvaticum L. Swampy wood on a branch

of Muddy Creek, northern Lancaster County, beyond
Hopeland.

Lycopodium lucidulum Miehx. Common.
Lycopodium obscurum L. Common.
Lycopodium obscurum L». Var. dexdroideum (Miehx.)

D. C. Eaton. Penryn Park.
Lycopodium clavatum L. Occasional.
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Lycopodium complanatum L. Var. flabelliforme

Fernald. Common.
Lycopodium tristachyum Pursh. Sunny hillside at

Lake Grubb, near the Marietta Pike.

Selaginella apus Spring. Common.
In 1925 or 1926 one of our group, Mr. William H.

Auxer, found Lygodium palmatum (Bernh.) Sw, in the

neighborhood of Penryn Park. He was not then in-

terested in ferns and did not realize that it was an un-

usual find, although he collected a specimen for his her-

barium. We have searched for it since, but so far

unsuccessfully.

We also found Dryopteris simulata just across the

river, in York County, but not within our own county

limits.

Lancaster, Pa.

Miscellaneous Notes on Equisetum

John H. Schaffner

Exudation of Liquid Water by Young Shoots of

Equisetum.—The growing shoots of various species of

Equisetum exude large drops of water from the nodes

during their development. In greenhouse plants the

drops of water can be seen prominently in the morning.
It is not necessary to cover the plants but they need an

abundant supply of water in the soil. This phenomenon
has been observed in greenhouse plants of E. praealtum,
E. hiemale, E. variegatum, and E. arvense.

PllOTOTROPISM OF THE YOUNG SlIOOTS OF EQUISETUM
praealtu

m

.—The rigidly erect character or negatively
geotropic reaction of the aerial shoots of Equisetum
praealtum Raf. is a very striking and well known phe-
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nomenon, but it is probably not so commonly known that

the young shoots when they are from six inches to a foot

high show considerable phototropic bending toward a

source of light. A considerable number of young shoots

have been tested and they showed a decided bending

toward the source of light in from ten to thirty hours.

Flexuous Shoots of Equisetum.—Various species of

Equisetum commonly develop flexuous shoots among the

usual straight shoots. These flexuous shoots are espe-

cially noticeable in Equisetum praealtum Raf. The

question arose as to whether this flexuous condition was

the result of a hereditary change in the bud from which

the shoot developed, or whether it was due to other

causes. A large number of such flexuous shoots have

been tested out by vegetative propagation, and in every

case the new shoots, developed directly from the nodes of

the old flexuous shoots or from the rhizomes developed

from them, have been perfectly straight. The cause of

the flexuousness, therefore, is not a change of hereditary

potentiality but a change in hereditary expression. The

straight shoots have the potentiality for flexuousness,

and the flexuous shoots have the potentiality for

straightness. The flexuousness is thus of the nature of

"intermittent heredity/' and requires some special

physiological condition of the bud to bring it into play.

At the top of the general series to which E. praealtum

belongs in E. sdrpoides Mx. In this species the flexuous

condition is normal, all the shoots normally developing

flexuousness. The intermittent hereditary potentialities

for flexuousness have evolved to the condition where they

come into activity regularly in all ordinary environ-

ments.

Equiseta of Sax Diego County, Califorxia.—In

"Pteridophytes of San Diego County. California" re-
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cently published in the American Fern Journal by Ira

L. Wiggins, only three species of Equisetum are listed,

namely, E. kansanum Schaff., E. funstoni A. A. Eat.,

and E. tdmateta Ekrh. I have these three species in my
private herbarium from San Diego Co., and four addi-

tional species as follows: E. laevigation A. Br.—below

Lake Hodges, four miles west of Escondido; near San

Diego; Mission Valley near San Diego; all from F. M.

Cota. E. praealtum Raf.—Cuyamaca Mts., F. ML Cota.

E. hiemale L.—Cuyamaca Mts., Azealea Creek, San

Diego Co., F. M. Cota. E. arvense L.—near Montezuma

Mines; Boulder Creek; Deer Creek; all from F. M. Cota.

E. arvense must be near its southern limit, although it is

possible that it may extend farther south into Lower

California. I have all these seven species from other col-

lectors from localities a little farther north.

Ohio State University, Columbus.

The Way It Works

Frederick L. Fagley

For a number of years we had been bringing in ferns

and planting them around our cottage at Lake Sunapee,
N. H. We knew nothing about ferns except that they

were nice to have around the place, so we planted them
and they grew. Then one day in the summer of 1930 a

friend, Rev. Wm. F. Frazier, of Burlington, Vt., hap-
pened to be visiting us and as we walked out a path he

said, "Well you have about all the native ferns growing
here," and I said, "Are these different kinds?" and
with that he turned over a few leaves and said, "This
is a Lady Fern—this is a Marginal Shield Fern and this

a Mountain Wood Fern "
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That was all, but I thought then if these ferns had
names I was going to learn what they were. So I went
to the book store and got a copy of "How to Know the

Ferns.

'

try

sify the ferns on the place. I was terribly mixed by the

varieties of Lady Ferns and also by the fact that not all

the Dryopteris marginalis had rounded pinnules, etc.

Then I went to the book stores in Boston and found
Clute's "Ferns in Their Haunts," Durand's "Field

Book" and Tilton's "Fern Lover's Companion." To
find these I had to visit all the leading book stores and
three second-hand ones. Evidently there is not much
demand for such books.

Then here my troubles began again for I would find

a certain frond illustrated as Dryopteris Linnaeana

while another book illustrated the same frond as Thelyp-

teris Dryopteris. Then again one book gave a chapter

to Boulder Ferns while the other mentioned no such

fern. The table in Durand's book helped out, but I am
still somewhat at sea on names ! .

Well, I collected the ferns about the place and classi-

fied them as best I could and then sent a duplicate set

of twenty-three specimens to the National Museum at

Washington for identification and, Glory be! when the

return came, the classifications we had made were all

correct, even to Dryopteris marginalis var. elegans.

With the classification sheet came a delightful letter

from Dr. William R. Maxon inclosing a leaflet on the

American Fern Society and offering to propose my name
for membership. But I had already joined the Society.

In my study I asked every one I met if they knew any-

thing about ferns, for I wanted help. In this way I was
told to write to Mr. E. J. Winslow at Brattleboro. VI
This I did and he told me of the Society and also iden-

tified the sample I sent him. Another friend knew Mr.
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Harold Bragg at Hanover, N. H., and said "Mr. Rugg

knew all the ferns of New Hampshire.' 7 A very short

visit to Mr. Rugg helped me with several questions and

he was kind enough to give me fronds of Aspidhim

Filix-mas and of Aspleninm ebeneum. When I go back

to New Hampshire next summer I promise myself some

more help from Mr. Rugg.

Well, the summer is over but I now have an herbarium

of forty-four varieties; but this is not the smallest part

of the good. It is true that several very pleasant even-

ings have been spent with the herbarium this fall but

what matters most is the new interest that has come to

me.

For example, some weeks ago I had occasion to spend

a few days at Massena, N. Y. One afternoon I visited

a woodland where I found fourteen varieties of ferns

and another swampy woodland four miles distant where

I found seven I had seen in the first locality and nine

others, thus making twenty-three varieties. But best of

all I found the fertile fronds of Dryopteris cristata. I

had found at Sunapee many sterile fronds but no fertile

ones—and these found at Massena were beauties too.

Then I found for the first time Dryopteris Clintoniana

and saw Cystopteris bulbifera growing on a hillock, in

the swamps, the long fronds with bulblets twining up-

ward through the undergrowth. During this one after-

noon I found Dryopteris Boottii, D. cristata, D. Filix-

mas, D. marginalis, D. noveboracensis, D. dilatata, D.

intermedia, D. spinulosa, D. Thelypteris, D. Linnaeana
and D. Phegopteris, which seemed to me to be a family

well represented.

Jacks
W

I had my introduction to the rich fern life of Florida.
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Mrs. Diddell surely knows her ferns and her collection

of growing plants was intensely interesting.

I spent a week in Florida and you know the thrill I

got from seeing Adiuntum Capilhis-Veneris the first

time. It w?as growing in the old fort at St. Augustine.

Also to find Polypodium incanum—covering the roof of

the old Mission Church there—or in driving past Mr.

John D. Rockefeller's home at Ormond to find the

Polypodium auream growing out of the shelly bark of

a palm tree, or at Demorest, Ga., in a little woody glen

finding my first Dryopteris hexagonoptera and under-

neath its generous shade five plants of Botrychhun

obliquum. There are several ferns I am now hunting

—

the walking fern, lowland lady fern, the lip fern and the

Virginia chain fern. But here are my two worries.

Where can I find some help in books (I do not like to

trouble my friends too much) where I can find out the

names of new ferns? I have several from Florida and

elsewhere not mentioned in any books I have. And
second, what is a fellow going to do for thrills when he

has found all there are? ferns

some varieties I would like to exchange with some one

who would care for them.

1 Dt. J. K. Small's "Perns of Florida," published by the

Science Press, Lancaster, Pennsylvania, will remove any worries

about ferns of that state. Current manuals for different parts of

the United States, such as Gray's and Britton & Brown for the

northeast, Small's Flora for the southeast, Rydberg's for the

prairie region and the Rocky Mountains, Abrams ' or Jepson 's for

the Pacific Coast, generally include ferns and can be borrowed

from city libraries if one does not wish to go to the expense of

buying them. As to what next, if Mr. Fagley has acquired a real

and lasting interest in ferns (as is to be hoped, for nothing gives

more durable pleasure), he can go on, not finding new ones, but

finding out new things about the old ones—their soil preference

and other habits, life histories, really distinctive characters, etc

for the rest of his life.—C. A. W.
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Recent Fern Literature.

Craw, Joe E. Hydrogen-ion Reaction of Native In-

diana Fern Soils. Butler University Botanical

Studies 2: 151-158. 1932.

ions

the northeastern states have already appeared, but sup-

plementary data are always welcome. Notable features

of Mr. Craw's studies are (1) the large number of sam-

ples examined, amounting to over 90 in some cases ;
and

(2) the determination of the hydrogen-ion activity

electrometrically in the laboratory, both of which favor

the obtaining of especially accurate data as to the pref-

erences of the plants. as

bring out the reaction-ranges and optima for thirty-four

species and varieties; in a few cases, since only Gray

Manual names are used, the exact variety represented is

uncertain.

The results in general agree so closely with those of

previous writers that the soil-reaction preferences of the

plants concerned can be regarded as now known with a

considerable degree of finality. There are in fact but

two cases of apparently discordant results. In Asple-

nium platyneuron the reviewer had previously decided

the optimum reaction to be mediacid, whereas the new

results indicate it to be but minimacid. The difference

here is simply a matter of geography, as high acidity

characterizes the especially luxuriant colonies of this

fern on the southern Coastal Plain, but in the northeast-

ern states the relations are the same as in Indiana. In

the case of Aspleniam pinnatifidum, however, the situa-

tion is not so clear. Previous tests at eastern localities

to the number of 50 or more have clearly pointed to

mediacid soil preference, whereas Craw found three

samples from Pinnacle Rock near Shoals, Martin
County, Indiana, to be neutral in reaction. It is to be
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hoped that this fern can be studied from the soil-reac-

tion standpoint at other of its western outliers, to see

whether neutrality is characteristic of its habitats under
the climatic conditions of the interior states.

—

Edgar T.

Wherry.

The Fern Society Library has just received the first

three numbers of the Acta Phytotaxonomica et Geo-

botanica, published under the auspices of The Phytogeo-

graphical Society, Botanical Institute, Kyoto Imperial

University, Japan. Included in the first two numbers
are three articles on ferns, printed partly in English

and partly in Japanese. In the latter articles, the

names are given in their Latin form.

Oishi, Jisaburo. "On the fossil Dipteridaceae." The
fern family Dipteridaceae has been found of special in-

terest in matters of comparative morphology. Modern
types found in the Oriental tropics have been carefully

studied by Dr. F. O. Bower and others. The present

paper contains illustrations of leaf division patterns as

well as lists of some 40 species included in six genera of

this family. Note is made of the paper because of its

technical interest.

Tagawa, M. By this author there are contributed two

articles under the general title of "Spicilegium Pterido-

graphiae Asiae Orientalis, (I & II)." In these it is in-

teresting to note the occurrence of a number of our own
genera, including also occasionally identical species.

Tatewaki, At., & Kimoto, U. "Florida of the island of

Kaibato (Todomoshiri)." These writers list a consid-

erable number of pteridophytes. The following types

are of special interest to American readers: Botrychium

Lunaria; Ophioglossam vulgatum; Adiantum pedatum;

fragilis; Dryopteris dilatata, f

/
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Phegopteris, Thelypteris; Matteucria Struthiopteris;

Onoclea sensibilis; Polypodium vulgare; Polystichum

Braunii; Pteridium aquilinum; Scolopendrium vulgare;

Osmunda cinnamomea, 0. regal is; Equisetum arvense,

hyemale, palustre; Lycopodium annotimim, clavatum,

complanatum, obscurum.

The inclusion of so many forms common to our own

eastern United States flora brings to mind the similarity

of floras between eastern Asia and eastern North Amer-

ica first noted by Asa Gray. The question arises, how-

ever, as to the possibility that some of these may really

deserve separation as distinct species.—R. C. B.

Anclersson-Kotto, Irma. Observations on the Inheri-

tance of Apospory and Alternation of Generations.

Svensk Botanisk Ticlskrift. 1932. Bd. 26, H. 1-2.

Some of Mrs. Andersson-Kotto 's work has previously

been reviewed in the Fern Journal, and the Fern

Society Library now has copies of three earlier and ex-

tensive papers. ens

are on loan to one of our members who is interested in

methods

The present paper describes another unusual type of

Scolopendrium. To this type, the writer gives the name
of "peculiars" because of the very striking appearance.

A single plant may bear twenty-five small leaves. It is

delicate and thrives only under a bell jar. Its special

peculiarity lies in the fact that "The fronds never de-

velop sori or sporangia, and there is, except for the vas-

cular system, no differentiation of tissue in the leaf-

blade, all cells being straight-walled and similar to those

of the gametophyte. Occasional stomata are found.

Fully grown fronds are several cell-layers thick except

at the edge. The leaf-blade thus consists of only pro-

thallial tissue beside thp iSf™7/>™ww*/<m vonfltinn.
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"Gradually the whole edge, or parts of it, grows out

into a prothallium with normal sexual organs. The lat-

ter upon fertilization give rise to similar sporophytes,

the process being repeated in the following generations.

Though the nuclear size increases in successive sporo-

phyte generations of the peculiars, neither chloroplast

size nor cell size does so. The prothallium-like cells of

the leaf-blade, especially those situated towards the

basal part of the leaf-blade, are larger than those of the

prothallium. The cell-size is, however, gradually ad-

justed to the normal as the frond grows out into the pro-

thallium."

This is certainly a peculiar type of fern leaf, one in

which what corresponds to leaf-blade is prothallial tissue

bearing normal archegonia and antheridia. It is noted

that the "peculiars" variety arose from spores of the

variety crispum muricatum. In the spore progeny in

this culture, 90 plants were normal and 29 "peculiars,"

an obvious suggestion of a simple Mendelian ratio. This

expectation was borne out in the F-2 cultures. The

"peculiars" gave only their own sort. From the nor-

mal type, there were raised two cultures, with a total

population of 296 normal to 91 "peculiars."

It is noted further that the peculiarity is inherited on

both the female and male side. This paper is to be fol-

ations

R. C. B.

Shorter Notes

Woodsia scopulina in Tenxessee.—While on a col-

lecting trip in this section during the past summer, Dr.

Edgar T. Wherry visited the writer's garden and among
the ferns growing there saw one that he pronounced
Woodsia scopulina. He seemed rather surprised at the
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statement that it was collected in Tennessee and evi-

dently reported the matter to Dr. Wm. R. Maxon, for a

request for specimens later came from the latter. These

were collected and sent to him from the largest station

known to the writer and as Dr. Maxon states that this

extends the recorded range of this fern, its location is

here given.

The station is in Unicoi County, Tenn., three mile-

south of Erwin on U. S. Route No. 23 at a point where

this route crosses the Nolichucky River. From the soutli

end of the bridge a trail leads upstream, across the face

of a rocky bluff, and the fern grows all along this sec-

tion of the trail. The fern associates are Cheilanthes

lanosa and C. tomentosa and an occasional Woodsia

obtusa and Asplenium resiliens.

as

is quite a profuse growth of wild bleeding heart (Dicen-

tra eximia) and below the trail for several hundred

yards are scattering specimens of Buckleya disticho-

phylla, a parasitic shrub heretofore known, to the writer

at least, only from a rather restricted area along the

French Broad River.—William A. Knight, BiUmore,
N.C.

BOTRYCHIUM DISSECTUM FROM NORTH MICHIGAN
During the fall of 1932 Mr. Fred G. Knowlton, of

Barksdale, Wisconsin, sent me three specimens of

Batrychium to determine for him. He numbered them

1, 2, 3, stating that he took them all to be B. dissecium.

These he had collected in northwestern Michigan on the

Black River, which is southwest of the Porcupine Moun-
tains near the Wisconsin border. Although Xos. 1 and

2 had slight lacerations on some of their pinnules it was

very evident they were B. ternatum var. intermedium-
W\+\t. "\t~ o zj. ..
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deeply lacerate ; it was a typical specimen of B. dissec-

tum. Mr. Knowlton stated that he had collected Nos. 2

and 3 growing in moss on a rotten log one end of which

was under water. Mr. Knowlton said his party, which

consisted of himself, his son, and Dr. Conklin, of Supe-

rior, found twelve plants of B. disseciam, four of them

having fertile fronds, and the remaining eight having

only sterile fronds. This is one instance of B. dissec-

tum growing with B. ternatum var. intermedium. Both

specimens of 2?. ternatum var. intermedium had ripe

spores, but the fertile frond of B. dissectum was per-

fectly green. The three specimens were collected in

August, and as B. ternatum var. intermedium ripens its

spores by August, and B. dissectum does not ripen its

spores until the last of September, this should help to

determine the identity of the specimen.

Mr. Knowlton stated that he had dug up several of

the plants of B, dissectum, and had replanted them with

B. ternatum var. intermedium at his home in Barksdale.

In November he wrote me that the plants of B. dissec-

tum had turned a bronzed color, but B. ternatum var.

intermedium still retained its green color. I have two
live plants of B. ternatum var. intermedium growing in

my fern garden, which were sent to me by Mrs. J. H.

Somerville, of Superior, Wisconsin, which remain green

throughout the winter, while B. dissectum and B. obli-

quum growing by their side take on the bronzed color as

winter advances. It seems to me that this is a very

strong point in separating B. obliquum from the B. ter-

class

Michigan is ver\

near the Wisconsin line, and it n
cousin. This station seems to I

any station in the west. The Q
by Mr. Mouslev in Vol. 14. No
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is the only station extending farther north than the

north Michigan station.

In connection with this record I might state that Mr.

Knowlton sent me a specimen of Dryopteris Filix-mas

which he said his son and Dr. Conklin found near Iron-

wood, Wisconsin. As Steil and Fuller did not list it in

their report on the ferns of Wisconsin, this I believe is

the first report of Dryopteris Filix-mas from the state of

Wisconsin.—E. W. Graves, Bentonsport, Iowa.

American Fern Society

The death is reported of Miss Minnie L. Overacker, of

Syracuse, a member of the American Fern Society since
-4 --* mm mw mm* _ mm. —~ *

1915. Miss

Overacker began teaching botany in a Syracuse high

school 59 years ago, in 1873. She continued in this ser-

vice until her retirement in 1920. During that period,

she was always active and interested in botanical work

and numbered among her friends the late Professors

Atkinson

sity.

botany

The writer would like to record his own relationship

and indebtedness to Miss Overacker for early help and

inspiration. I first made her acquaintance as a first or

second year high school pupil in one of her botany

classes. While I had before that been generally inter-

ested in outdoors and living things, through her my

ferns

continuous
est in this group of plants. I would suggest to all who
have received special help or stimulation from some one

or more teachers, that Miss Overacker richly deserves a

full tribute.—R. C. Benedict.
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The Society Library has recently received contribu-

tions of scientific papers from three different foreign

countries—from England, Japan, and China.

Reviews of the paper from England by Irma

Anderason-Kotto, "Observations on the Inheritance of

Apospory and Alternation of Generations," and of the

fern articles from Japan are included in this number.

The fern papers from China by Dr. R. C. Ching£57
Metropolitan Museum

tory, Nanking, China, are listed below and will be re-

viewed later.

In addition, two paragraphs from a recent letter from

Dr. Ching are included as a separate note, and it is sug-

gested that some members will be interested to respond

to his request for specimens.

American Fern Society Library

Ching, R. C. Studies of Chinese Ferns. I. (Sinensia. Vol. I,

No. 4.)—
. Studies of Chinese Ferns. II. (Fan Memorial

Institute of Biology. Bulletin. Vol. I, No. 9.)

—• Studies of Chinese Ferns. III. (Fan Memorial

Institute of Biology. Bulletin. Vol. II, No. L)

— . Studies of Chinese Ferns. IV. (Fan Memorial

Institute of Biology. Bulletin. Vol. II, No. 2.)

— . Studies of Chinese Ferns. V. (Fan Memorial

Institute of Biology. Bulletin. (Vol. II, No. 10.)

—, Studies of Chinese Ferns. VI. Genus Vittaria of

China & Sikkime-Himalaya. (Sinensia. Vol. I,

No. 12.)

—, Studies of Chinese Ferns. VII. A revision of the

genus Tectaria from China and Sikkime-Himalaya.

(Sinensia. Vol. II, No. 2.)

Ching, R. C. On the genus Egenolfia Sehott. (Fan Memorial

Institute of Biology. Bulletin. Vol. II, No. 16.)

Ching, R. C. Some new species of ferns from Kwangsi, China.

(Sinensia. Vol. I, No. 1.)
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Ching, R. C. Species Nova Descripta. (Hooker's Icones Plan-

tarum, t. 3158, 1932.)

Note: Items sent to the American Fern Society Library by the

author.

"I am forwarding to your Society in your care a set

of my papers on ferns, a set as complete as they are

available here, as I remember there are still some other

small papers on ferns I left at my home in Nanking.

And I am sure you will receive all my subsequent papers

on the ferns, principally from the eastern Continental

Asia.

"If it is possible, I would like to receive from you

some American ferns, particularly, the species of genera

of ferns peculiar to your country. In return, I can for-

ward you an equivalent of the Chinese ferns, if you so

desire."—R. C. Ching.

The following erratum should have been listed in the

last number:

[American Fern Journal, vol. 22] p. 49, line 19. For Garrott,

read Garrett.

Report of the Treasurer for 1931

GENERAL FUND
*

Received

Cash on hand Jan. 1 $ 1,342.26

Membership dues $ 507.72
Subscriptions to Journal 84.74
Reprints
Advertising
Library List
Interest

37.08

4.00

4.67

40.00
Exchange j>5
Illustrating Fund, gifts 11111111" 16.50
Emergency Fund, Back Nos 88.23

$ 783.-9

Total $ 2,125.45
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Paid Out
Journal Expense

Printing - $ 438.28

Illustrating 85.82

Mailing and Postage , 40.66

Stencils 2.04

Total Journal expense $ 566.80

Reprints - 61.98

Special Library bought 35.00

Exchange .10

Treasurer ?
s expense 31.89

Secretary's Expense 2.00

Election Expense 9.60

Total 707.37

Balance on hand, Dec. 31 $ 1,418.08

This Balance is made up as follows

:

Illustrating Fund
Balance on hand : $ 3.50
Received 16.50

$ 20.00
*Paid out 20.00

_

On hand 0.00

Emergency Fund
On hand $ 373.70
Back Numbers sold 80.15

$ 453.85 $ 453.85
Appropriated for Expenses of Herbarium 25.00

Unappropriated 939.23

$1,418.08

Special Reserve Fund
On hand Jan. 1 $ 973.34
Interest 34.07

On hand Dec. 31 $ 1,017.41

The Treasurer wishes to apologize for the delay in

making this report. As a result of the depression he has

had to give an unusual amount of time to adjusting his

own business to the new conditions. The Fern Society

* This amount included in Journal Expense, Illustrating, above.
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work had to be neglected. This will not occur the com-
,

nig year •

Jay G. Underwood, Treasurer
»

232 East Walnut Street,

Oneida, N. Y.

Rev. C. S. Lewis,
Secretary, American Fern Society,
Plattsburg, N. Y.

December 31, 1932

Dear Sir:

As Judge of Elections for 1932 I report as follows

:

73 perfect ballots were cast.

For
President—William R. Mason 73

Vice President—Mrs. Carlotta C. Hall 73

Secretary—Charles S. Lewis 72

R, C. Benedict 1

Treasurer—J. G. Underwood 73

Therefore Mr. Maxon, Mrs. Hall, Mr. Lewis, Mr.

Underwood are reelected for the year 1933.

Two blank ballots were received.

(Sgd.) Nellie Mlrick

I hereby certify that the above is a correct copy of the

report of the Judge of Elections.

Charles S. Lewis, Secretary

Albany, N. Y., Feb. 11, 1933

Mr. Fred G. Knowlton, Barksdale, Wisconsin, would
like to exchange ferns of northern Wisconsin for named
living plants of species of Woodsia and Cheilantkes.

Xew members:

Dix, W L., Jefferson School, Brunswick Ave. and Southard St,
Trenton, N. J.

Knobloeh, Irving W., 1358 Fillmore Ave., Buffalo, K. T.



American Fern Society 35

Change of address:
Mrs. E. Peterson, Rt, 1, Box 468, Miami, Fla.

Just as this number of the Journal is about to go to

press, we learn with keen regret of the death of an old

and valued member of the Society, Mr. W. R, MeColl.

Mr. MeColl was born at Sarnia, Ontario, 78 years ago.

For over forty years he had been a merchant and insur-

anee agent in Owen Sound. He had two hobbies—coins,

his collection of which is said to be the second best in

Canada, and ferns. No reader of his articles in the

Journal a few years ago will need to be reminded of

the infectious enthusiasm with which lie pursued and
wrote about the latter, in a region famous as one of the

American haunts of the hart's-tongue and the home of

several other rarities almost as notable. His fern her-

barium is now at t lie University of Toronto.
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Looking Backward

C. E. Waters

Forty years ago, if he could have foreseen this occa-

sion, 1 an orderly soul would have made a memorandum
of the name of the magazine in which he saw the call to

organize the Fern Chapter of the Agassiz Association,

the date of his application for membership, and other

pertinent details which would now come in quite handy.

Lacking these aids to the memory, the writer can still re-

call that some time during the summer of 1893 he read

somewhere Mr. Clute's notice that all who were inter-

ested were invited to join the new Fern Chapter. He
had been given a friendly push into the study of botany
in the summer of 1888, and had learned the names of a

few ferns, but had done practically nothing until after

1890, when he joined a high school Chapter of the same

Association. So it seemed doubtful whether he was eligi-

ble for membership in the Fern Chapter. What a relief

it was to learn that his credentials were satisfactory

!

If he could be a member, almost anybody could, and in

all the years since then the Fern Society has been willing

to accept everybody who is sufficiently interested. The
veriest greenhorn and the highest authority have always

[Volume 23, No. 1, of the Journal, pages 1-36, plates 1 and 2,

was issued April 9, 1933.]
1 The editors are most grateful to Dr. Waters for thus pleasantly

emphasizing the fact that this year marks the fortieth anniversary
°* the founding f the American Fern Society. We wish that
roore reminiscences might be forthcoming from others of the older
members.

37
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been on an equal footing as members. There have been

some who could hardly tell a leaf of meadow rue from a

fern, and others whose knowledge of the subject made

them authorities. One of the latter was L. M. Under-

wood, whose little book was so valuable and popular. At

one time it seemed almost the last word in technical fern

literature. His quizzical smile and untimely end are not

forgotten. There was B. D. Gilbert, a courtly and affable

man, a delightful correspondent; not exactly a species

splitter, but in the writer's opinion too much inclined to

give names to obviously freak forms. His Polypodium

vulgare var. Churchiae, about which we read in the first

number of this Journal for 1933, is a case in point. And

there was George E. Davenport, whose eyes always filled

with tears at the mention of Asa Gray. He named sev-

eral of the western species of Cheilanthes, and first

showed the diagnostic value of the buds of the species of

Botrijchium. The writer found and was puzzled by

Davenport's Dryopteris simulata two months before his

description was published, but would probably not have

felt impelled to name it, for who would look for such bi iY
o

beds of a distinct new species in this part of the world

!

Once recognized, it is as distinct as the two species it

simulates, and the wonder is that Davenport and Raynal

Dodge, its real discoverer, held, back so long before de-

scribing it in print.

The Fern Bulletin was our pride, though at first al-

most small enough to be carried in a vest pocket, with all

the other miscellanies that are advertised as appropriate

for that repository. By the end of its tenth year it had

become large enough to print a cluster of fern student-.''

photographed at their best, and seven of them authors of

fern books. The other three have written enough short

papers to make a book or two. each.

^Reproduced on page 212 of G. H. Tilton's Fern Lover's Com-

panion.



Fern Flora of Iowa 39

The writer long ago dropped active work on the ferns,

and can not say whether one feature of the early days
still exists. That is the active correspondence of the

members with one another, which resulted in many plea-

sant friendships by mail. We did not then have such
luxuries as life members and an honorary member or two.

nor did the Treasurer's reports show such balances as the

last one, but considering everything, it was a nice little

Society.

Washington, D. C.

Notes on the Fern Flora of Iowa

A. S. Lyness

The most complete published list of Iowa Ferns and
their allies which the writer has seen, is the one prepared
by T. J. and M. F. L. Fitzpatrick and published in the

Fern Bulletin under the date of July, 1903. At the time
this report was made it gave in a thorough and interest-

ing manner the status of native ferns in Iowa.

But now after thirty years, obviously some additions

and corrections should be made to such a list. Workers
Jn the field during the past three decades have located

some new species, new varieties of old species have been
found and new stations for nearly all the species known
m 1903 have been detected. It is with the object of supply-
mg this information and bringing the facts concerning
the distribution of our native ferns and their allies up to

date, that this paper is written.
A list prepared by the writer early in 1932 contains

fifty-six species and varieties of Pteridophytes for the

*>tate of Iowa. Herbarium specimens have been seen for
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all these and their determination carefully cheeked, ex-

cept for Isoetes melanopoda J. Gay which is included

upon the authority of Dr. Pfeiffer who has reported two

herbarium specimens of this species from Iowa (1), one

now in the Gray Herbarium and the other in the Her-

barium of the Missouri Botanical Gardens.

Fitzpatrick ?

s List contains forty-seven plants with the

mention of a forty-eighth in the variety intermedins of

Camptosorus rhkophyJlus (L.) Link, reported from Mus-

catine County by Arthur. Since the writer knows of no

herbarium specimen by means of which its identity might

be determined, it seems best not to include it in a list of

Iowa ferns.

Similarly, several persons have reported from time to

time the finding of Thelypteris noveboracemis (L-)

Nieuwl. in Iowa. Mrs. Tuttle reported having found it

on Indian Head Bluff in Mitchell County (2). There

are no herbarium specimens in either the University Her-

barium or the Herbarium of the Iowa State College,

neither has the writer found it in any of the smaller her-

baria visited. It might be a case of mistaken identity.

•even though Iowa is in the range of the Xew York Shield

Fern as Fitzpatrick says. Therefore, since there is no

specimen with which to verify these reports, good judg-

ment would seem to dictate the omission of this species

from the Iowa list.

The elimination of these two plants leaves forty-six in

Fitzpatrick 's list, to which ten distinct forms of Io^a

Ferns and Fern-like Plants should be added, the names,

descriptions and distributions of which are given in the

paragraphs that follow.

The station for Botrychium dissecturn Spreng., de-

scribed by Graves in a recent article in the Fern Journal

(3) ,
is the only station for this species in Iowa. This in-

formation has already been published by Graves in an-

other article in the Fern Journal (4) in which the di*
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tribution is shown on Plate 11 of Volume 21. The writer

has visited this station and has seen specimens from it in

the State Herbaria at Ames and at Iowa City.

The Botrychium dissectum Spreng., var. obliquum

(Muhl.) Clute reported by Fitzpatrick as having been

found by Dr. Fink in Fayette County in 1893 and named
B. ternatum (Thunb.) Sw. by the collector was found in

Robinson's Woods and is now in the State Herbarium at

Ames. The label on the specimen sheet was changed by
some one, possibly by the curator of the herbarium, and
perhaps before 1903, but it has since been changed again

to Botrychium ternatum (Thunb.) Sw., var. intermedium
D. C. Eaton. The writer has seen this specimen and is

confident that this latter determination is correct. It is

certainly much more like Fig. 6 on page 49 of Gray's

Manual, Seventh Edition, than like Fig. 5a on the same

page. This again, was reported by Graves in the Fern
Journal (4) and the one station for this fern in Iowa

correctly located on Plate 11, Volume 21.

To the distribution of Botrychium dissectum Spreng.,

var. obliquum (Muhl.) Clute given by Graves in the Fern
Journal, Plate 11, Volume 21 (4) should be added one

more station. It was found by Dr. Anderson in 1931

near Homestead in Iowa County. This variety is almost

as rare as typical dissectum in the state.

It seems that there has been considerable confusion in

the past about the correct determination of some of the

scouring rushes. In recent years botanists in this state,

especially those who have used Gray's Manual primarily

as a basis for the determination of the species of Equise-

tum, have generally been inclined to call everything

Equisetum hyemale L. in cases where the plant was defi-

nitely known to be either that or Equisetum prealtum Raf.

This may have been due to the fact that the species

is considered a variety of E. hyemale in Gray's Manual



42 American Fern Journal

and some have an aversion to using any varietal names

unless it is absolutely necessary. Still more recently

practically all the herbarium specimens of this so-called

JS. hyemale have been carefully checked and found to be,

with few exceptions, E. prealtiim. Generally speaking,

then, there is no true hyemale in the state-

There are, however, three specimens in the University

Herbarium at Iowa City, which were collected by Dr.

Shimek in Dubuque County, that are undoubtedly E.

hyemale. That constitutes the only station for this spe-

cies in the state. E. prealtiim, on the other hand, is

locally common in Iowa, being found either scattered,

growing in prairie soil, or in large beds along the banks

of streams. At least, E. hyemale is not "probably fre-

quent '

' as Fitzpatriek suggests.

- The counties in which Equisetum prealtiim Raf. has

been collected are as follows : Boone, Cerro Gordo, Clay-

ton, Decatur, Dickinson, Dubuque, Emmet, Henry, John-

son, Kossuth, Linn, Marshall, Muscatine, Shelby, Van
Buren, Winnebago, ^Yoodbury.

Equisetum kansanum Schaffner is rather widely scat-

tered in its distribution, being found mostly in the west-

ern part of the state. It is an annual form evidently de-

rived from Equisetum laevigatum A. Br. The distribu-

tion by counties of this species in Iowa follows: Cerro

Gordo, Dickinson, Emmet, Linn, Lyon, Pottawattamie,

Scott, Shelby, Story, Union, Webster.

In addition to the two counties mentioned in the 1903

list for Equisetum pratense Ehrh., Allamakee and Fay-

ette counties should be included to make the distribu-

tion complete.

Equisetum sylvaticum L. is rather rare in Iowa as

Fitzpatrick says but it has also been collected in Frank-

lin, Hardin, Iowa, Linn and Webster counties.
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Equisetum variegatum, var. Jesitpi A. A. Eaton is very-

rare in Iowa and strangely enough has been found only

in two widely separated portions of the state—the south-

east corner and the northwest corner. Specimens are in

the local herbaria from Des Moines, Dickinson and Lee
counties.

Buchanan and Chickasaw counties should be added to

the distribution of Lycopodium complanatum L. and to

that of Lycopodium lucid ulum Michx. the following

counties: Allamakee, Chickasaw, Delaware, Iowa and
Lee. The writer has seen no specimen of Lycopodium
lucididum from Winneshiek County,
All the club mosses are rare in Iowa. The two forms

mentioned above have been found more frequently than
the other three.

There is but one station in this state for Lycopodium
complanatum, var. flabelliforme Fernald. It was found
by Berry in Buffalo Township, Linn County. This is

the one that is sometimes called Ground Pine. Speci-

mens of Berry's collection are in the Herbarium of the

University of Iowa.

Lycopodium obscurum, var. dendroideum (Michx.)
D- C. Eaton was seen and collected by Reed in Pine
Hollow, Dubuque County and one specimen of it is now
lr* the Herbarium of the Iowa State College at Ames.
This form, commonly known as the Tree Club Moss, has
not been found in any other locality in the state.

Osmunda cinnamomea L. was mentioned in Fitzpat-

rick's paper as native to three counties of Iowa but the

writer has seen specimens from but one county

—

Muscatine. There are other places in the state where it

is cultivated in gardens.

Using the key characters given for P. glabella and P.

atropurpmrea (L.) Link given in Schaffner's Manual of
the Flora of Ohio (5), all the specimens in the University
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Herbarium and in the state Herbarium at Ames were

submitted to a microscopic test to determine the nature

of the teeth on the rhizomes and the appearance of the

spores and although they had all been previously

labelled P. atropurpurea they were found to be P.

glabella, the usually smaller, northern form of the genus

that one would naturally expect to find in Iowa. This

state is almost out of the range of the Purple Cliff Brake

but Graves found one station for it in Van Buren County

in the southeast corner of the state. He has sent a speci-

men of it to each of the two largest herbaria in the state

and these are the only available specimens of Pellaea

atropurpurea (L.) Link from the only station for this

species in the state. Pellaea glabella Mett. is common

all over eastern Iowa wherever there are limestone ledges.

It has been collected in the following counties : Allamakee,

Buchanan, Cedar, Clayton, Clinton, Delaware, Dubuque,

Fayette, Hardin, Jackson, Johnson, Jones, Linn, Mitchell,

Muscatine, Scott, Van Buren, Webster, "Winneshiek.

There are available specimens of Polystichum

acrostichoides (Michx.) Schott from Jackson and Lee

counties but none from Fayette and Scott. Other coun-

ties that should be mentioned in the distribution are

Cedar, Henry, Johnson and Linn.

Allamakee and Bremer counties should be added to the
i

distribution given in the earlier publication of Selag*-

nella rupestris (L.) Spreng. The writer has not seen

specimens of this from Benton County.

Brackens whose leaf characters closely fit the brief

description for Pteridium latiuscitlum (Desv.) Hieron. ?

var. pseudocaudatum (Clute) Maxon in Gray's Manual.

Seventh Edition, p. 36 have been found in Iowa and

Johnson counties. This variety is probably locally com-

mon in the eastern one-third of the state.
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Some of the species of the genus Thelypteris, which is

represented by ten forms in Iowa, should have other
counties added to the distributions given in Fitzpatrick's

paper as follows

:

Thelypteris cristata (L.) Nieuwl.—Chickasaw County.
Thelypteris Goldiana (Hook.) Nieuwl.— Mahaska,

Scott and Webster counties.

Thelypteris hexagonoptera (Michx.) Weatkerby

—

Cedar, Clayton, Hardin and Louisa.

Thelypteris spinulosa (0. F. Muell.) Nieuwl.—Alla-
makee, Emmet and "Webster counties.

The writer has seen no specimens of Thelypteris

Phegopteris (L.) Slosson from Hardin and Fayette
counties, no specimens of Thelypteris Robertiana
(Hoffm.) Slosson from Fayette County, and no specimen
of Thelypteris spinulosa (0. F. Muell.) Nieuwl. from
Lee County.

Another form of Thelypteris, very rare in the state, is

Thelypteris spinulosa (0. F. Muell.) Nieuwl., var. inter-

media (Muhl.) Nieuwl. Herbarium specimens may
°e seen here from Hardin and Muscatine counties where
rt is usually found growing on sandy banks in dense
shade.

Woodsia ilvensis (L.) E. Br., the Kusty Woodsia, was
found by Dr. Shimek in 1901 northeast of Hesper in

^mneshiek County, growing on outcroppings of St.

iter's Sandstone. This is the only station for this fern
in Iowa.

Woodsia obtusa (Spreng.) Torr. could hardly be said
to be "infrequent" for specimens are available from
twelve counties of the state and it is often found as
far west as Boone and Webster counties. It is rather
common and widely distributed with us, often found

Rowing on the moss covered tops of limestone ledges,

h's is the distribution by counties: Boone, Decatur,
ubu, iue, Fayette, Hardin, Jackson, Johnson, Mahaska,
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Muscatine, Van Buren, Webster, Winneshiek.

For the following species Fitzpatrick did not attempt

to give a list of the counties in which they might be or

had been found. Perhaps the county distribution will

give a better idea than a description in words of their

relative frequency in the state

:

Adiantum pedatum L.

Allamakee, Appanoose, Boone, Bremer, Buchanan.

Calhoun, Cedar, Chickasaw, Clayton, Delaware.

Dubuque, Emmet, Fremont, Hardin, Henry, Iowa,

Jackson, Johnson, Jones, Lee, Louisa, Mahaska,

Muscatine, Pottawattamie, Poweshiek, Shelby, Tay-

lor, Van Buren, Warren, Webster, Winnebago,

Winneshiek.
Athyrium acrostichoides (Sw.) Diels.

Allamakee, Cerro Gordo, Delaware, Dubuque, Iowa.

Jackson, Johnson, Jones, Mahaska, Muscatine.

Athyrium Filix-femina (L.) Roth.
Allamakee, Boone, Cerro Gordo, Chickasaw, Clay-

ton, Delaware, Des Moines, Dickinson, Dubuque-

Emmet, Fayette, Floyd, Hardin, Iowa, Jackson,

Jefferson, Johnson, Jones, Lee, Lyon, Mahaska.

Muscatine, Pottawattamie, Poweshiek, Ringgold'

Story, Van Buren, Warren, Webster, Winnebago.

Winneshiek.
BOTRYCHIUM VIRGINIANUM Swartz.

Allamakee, Boone, Bremer, Cerro Gordo, Cherokee.

Chickasaw, Clayton, Delaware, Dubuque, Emmet.

Fayette, Hardin, Henry, Iowa, Jackson, Jasper,

Johnson, Jones, Lee, Linn, Mitchell Muscatine,

Pottawattamie, Shelby, Story, Van Buren, Warren.

Webster, Winnebago, Winneshiek.
Camptosorus rhizophylltjs Link.

Allamakee, Boone, Cedar, Clayton, Delaware yu-

buque, Fremont, Hardin, Harrison, Jackson. JwJ"

Winneshiek
tiies

~~

Story

Allamakee, Clayton, Dubuque, Jackson, J°n( •

Winneshiek
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Cryptogramma Stelleri (Gmel.) Prantl.
Cedar, Cerro Gordo, Clayton, Delaware, Dubuque,
Fayette, Hardin, Jackson, Johnson, Webster, "Win-
neshiek.

Cystopteris bulbifera (L.) Bernh.
Allamakee, Buchanan, Cerro Gordo, Chickasaw,
Clayton, Clinton, Delaware, Dubuque, Fayette,
Floyd, Hardin, Johnson, Jones, Lee, Linn, Musca-
tine, Tama, Van Buren, Webster, Winneshiek.

Cystopteris fragilis (L.) Bernh.
Allamakee, Appanoose, Boone, Cerro Gordo, Chick-
asaw, Clayton, Dallas, Decatur, Delaware, Dubuque,
Emmet, Grundy, Hardin, Henry, Iowa, Jackson,
Johnson, Lee, Linn, Louisa, Marion, Marshall,
Muscatine, Pottawattamie, Ringgold, Story, Taylor,
Van Buren, Webster, Winneshiek.

-kQUISETUM ARVENSE L.
Allamakee, Boone, Cerro Gordo, Chickasaw, Clayton,
Dallas, Decatur, Dubuque, Emmet, Fayette, Han-
cock, Hardin, Henry, Jackson, Jefferson, Johnson,
Lee, Linn, Lyon, Madison, Marion. Marshall, Musca-
tine, Pottawattamie, Poweshiek, Story, Webster,
Winnebago, Winneshiek.

^QUISETUM FLUVIATILE L.
Chickasaw, Emmet, Dickinson, Hancock, Hamilton,
Iowa, Winnebago.

^QUISETUM LAEVIGATUM A. Br.-
Boone, Bremer, Cerro Gordo, Dallas, Emmet, Har-
rison, Jasper, Johnson, Lee, Linn, Lyon, Muscatine,
Poweshiek, Story, Union, Winnebago.

'JXOCLEA SENSIBILIS L.
Black Hawk, Chickasaw, Clayton, Decatur, Dela-
ware, Dubuque, Emmet, Fayette, Hardin, Iowa, Lee,
Linn, Marion, Mitchell, Muscatine, Poweshiek, Ring-

. gold, Wapello, Winneshiek.
U8MTJNDA CLAYTONIANA L.

Allamakee, Appanoose, Chickasaw, Clayton, De-
catur, Delaware, Dubuque, Hardin, Henry, Jackson,
Jasper, Johnson, Jones, Lee, Marshall, Muscatine,
Story, Van Buren, Webster, Winneshiek.

^OLVI'ODIUM YIRGrXIANUM L.
Allamakee, Boone, Clayton, Hardin, Jackson, Lee,
Lyon, Marion, Muscatine, Webster, Winneshiek.
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Pteretis nodulosa (Michx.) Nieuwl.
Allamakee, Chickasaw, Clayton, Decatur, Dubuque,
Emmet, Fayette, Hardin, Jackson, Johnson, Linn,

Madison, Muscatine, Polk, Shelby, Story, Van
Buren, Warren, "Webster, Winneshiek.

Pteridium latiusculum (Desv.) Hieron.

Allamakee, Benton, Buchanan, Clayton, Delaware,

Dubuque, Floyd, Hancock, Hardin, Iowa, Johnson,

Jones, Lee, Muscatine, Tama, Winnebago, Winne-
shiek.

Tiielypteris palustris (Salisb.) Schott, var. pubescens

(Lawson) IJernald.

Cerro Gordo, Chickasaw, Clayton, Delaware,

Fayette, Hancock, Johnson, Muscatine, Story, Win-

nebago, Winneshiek.

Athyrium angustifolium (Michx.) Milde is a very

rare fern in Iowa. There are available specimens from

only two counties—Delaware and Jackson.

To the distribution of Asplenium platyneiiron (L.)

Oakes should be added Johnson, Lee and Van Buren

counties.

Azolla caroliniana has also been found in Decatur

County.

Geologists are now agreed that there is no driftless^^,V^ «.-. V^ ** V T» %*£-,

area in Iowa mentioned in paragraph two of Fitzpat-

rick's paper (6). The area referred to as "driftless

probably belongs to the Nebraskan Ice Sheet. The

writer has tried to discover some existing relationship

between the drift areas of Iowa and the distribution of

our native ferns but there seems to be no direct, positive

correlation between them. If there is such a relation-

ship, it must of necessity be vicarious in nature.
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Troubles of a Novice

W. L. Dix

One of the greatest difficulties of a novice in the iden-

tification of ferns is his inability to use the text and
methods of a botanist, and the weakness of popular

handbooks on ferns in their failure to segregate some

characteristic that really defines. Much of their text is

merely descriptive. It is very interesting and often

helpful, but much of the description is applicable to

three or four other ferns. The difficulties of the novice
*

are not apparent to the scientist.

A good illustration of this weakness is the use of such

phrases as "delicate beauty, peculiar form" as distin-

guishing marks of the maiden-hair fern, Adiantum
Pedatum. Now, no one is likely to mistake the maiden-
hair fern from a good description, or from an illustra-

tion. Neither is he likely to identify it by such a char-

acterization as that above. Either Cystopteris fragilis

or Asplenium trichomanes will qualify for "delicate

beauty, '

' and every fern is
'

' peculiar in form '

' till the

novice discovers a similar one. The scientist, out of the

abundance of his experience, must select simple, accu-
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rate, and qualifying terms for unique characteristics.

Description will not take the place of definition.

In the beginning of my study of ferns, I examined

hundreds of Lady Ferns in the hope of finding the

Silvery Spleenwort, because the silvery appearance of

the back of the fronds had been emphasized as the dis-

tinguishing feature of this fern. All Lady Ferns have

this appearance in the early stages of fructification.

Why didn't the author mention the very evident hairi-

ness of the fronds of the Silvery Spleenwort w7hich I

believe will distinguish it from practically all similar

ferns ?

I encountered the same difficulty with Cystopt eris

fragilis and the Common Woodsia {Woodsia obtusa).

Before I found the Woodsia, I examined countless Brit-

tle Ferns. My handbook says that the pinnae of the

Woodsia are blunter. Blunter means nothing when one

has only one species, and the individual plants of that

species exhibit all degrees of angularity and bluntness.

The book further enlightens the student that the sori of

the Woodsia are star-shaped. Star-shaped is not a very

accurate term to define the sori of a fern. When I did

really find the Woodsia, when I had it in my hands, the

first characteristic I noticed was the minute hairs on the

stalks. No slightest mention of this was made in the

handbook. I think I am right in saying that this feature

will separate these two ferns.

These popular guide books offer many other mislead-

ing descriptions as means of identification. I refer to

the usual description of Thelypteris americana as having

longer lower pinnules on the bottom pair of pinnae to

differentiate it from the two closely related forms. Fol-

lowing this description I misnamed T. intermedia which

often has pinnules over two inches long and three times

the length of the upper pinnules. The fronds of 3T-
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americana are also said to be broader. With the dif-

ferent species of Thelypteris taking all kinds of liberties,

not only in respect to shape, but in almost every detail,

including habitat, the term broader doesn't help the

novice very much. __
Practically every handbook on ferns gives the habitat

of T. spinulosa as "rich, deep woods." I have never
tound it in woods except along the borders. I have
tound it in very rocky fields, sometimes with its roots

reaching down ten or twelve inches for soil and moisture.

Although this fern is accounted as rare in many locali-

ties, it is quite common in Wayne County, Pennsylvania,
if it has been correctly identified. Two fern specialists

have identified it as such for me. In the wooded hill-

sides of this locality this fern is replaced by T. inter-

media. It does not grow there on wet swampy ground

writes
I suspect that I underrate the difficulty of writing an

accurate popular handbook on ferns. I am sure that I

have not exaggerated the difficulty in following them.

Nothing that I have said about these books should be

interpreted as meaning that I do not appreciate and
enJoy them. I am indebted to them for many pleasur-

able hours indoors and afield.

My attempt to add to my fern list of Lake Shehawken,
pa., as published in Vol. 22, No. 2, of the Fern Journal,
has resulted in the elimination of Dryopteris simulata,

Which belongs to my list of New Jersey ferns, in a

change of Botrychium obliqmim to B. ternatum var.

intermedium, as identified by Mr. Graves, of Bentonsport,
Iowa. Additions to the Shehawken list include As-

Plenium trichomanes, Camptosorus rhizophyllus, and

Cystopteris bulbifera.
1 Was as surprised as delighted to find the Walking

Fern in this locality, as I had believed it to be a
'

' cliff-
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dweller." I found six stations of it less than a mile

apart. In each instance, it was growing on the top of

large rocks torn loose from the hillside, rather well down
toward the base of the hill, and always on the north-

easterly side of the hill. Apparently the Walking Fern

is not a heliophile, if I may coin that word.

The Walking Fern was found in the little gully at the

outlet of the lake. This addition makes a list of eighteen

species in an area of less than an acre. Isn't this a

record ?

Trenton, New Jersey.

g

Asplenium ebenoides R. R. Scott in Lawrence
County, Indiana.

Ralph M. Kriebel

Since this rare hybrid has not been reported from

Indiana for many years, and since the new stations are

from another county in the state than those reported

heretofore, it may be of interest to fern enthusiasts to

learn of the rediscovery and to know about the conditions

under which it is growing.

Before describing the different colonies, a few words

concerning the physiography and geology of Lawrence

County may not be amiss. The county comprising the

area in which most of the observations and collections

were made is wholly within the unglaciated south-

central portion of the state, often referred to as the

"Knobs." The surface rocks of the area belong to the

Mississippian Period and are of six geological forma-

tions, of which the best known is the Salem limestone

(Indiana Oolitic limestone) used so extensively in the

building industry. Named in the order of their age or
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area of outcrop from east to west they comprise the (1)
Borden or Knobstone shales and limestones, (2) Har.
rodsburg limestone (Warsaw), (3) Salem limestone, (4)

Mitchell limestones (St. Louis and St. Genevieve), (5)
Chester limestones and sandstones, and (6) Mansfield
sandstone of the Pottsville division of the Pennsylvanian.

It is in the section underlaid by the Mitchell group
of limestones that the hybrid asplenium has been found.
The topographic tendency of this area, comprising a
broad belt that passes from northwest to southeast, ex-

presses itself in caves, sinkholes, and sinkhole ponds, all

characteristic of underground drainage.
The shaded limestone outcrops throughout this area

afford ideal growing conditions for Camptosorus rhizo-

Phyllus (L.) Link, since it is seemingly partial to cal-

careous rock. On shaded cliffs, boulders, and on some
dryish ledges it forms lame sheets of intermingled• ~« *u xv/imc xcxxg

fronds. In point of number of individual plants, it is

considered one of the most plentiful ferns, being outnum-
bered only by Cystopteris fragilis (L.) Bernh. Also not

uncommon in this county is Asplenium platyneuron (L.)

Uakes. It flourishes here on rich moist banks and in

rocky open woods of both the limestone and sandstone
actions. It, however, is not as plentiful as Campto-
sorus.

Camptosorus rhizophyllus and Asplenium platyneuron
requently have been seen growing in close proximity to

each other, which always suggested Asplenium ebenoides.
On November 28, 1932, while observing the ferns that
ad n°t yet been hurt by the early frosts, a place was
Cached about two miles west of Bedford on the property

itrs
- Lulu Quackenbush where the limestone deposits

^op out at the edge of the flood plain of Salt Creek.
be top of the steep bank is approximately eighty feet

above the level of the flood plain. Out of this rocky
ank and within twenty feet of the top is flowing a sub-
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terranean stream—a common occurrence in this cavem-

The stream has cut a deep sinus or bay intoous region.

the bank. The cavity has rather steep rocky walls

shaded by Quercus Miihlenbergii, Madura pom ifera,

Gleditsia triacanthos, Gymnocladus dioica, Ulmus fulva,

Fraxinus quadrangulata, Celtis sp., and others.

In this recess, the mossy limestone boulders were car-

peted with Camptosorus rhizophyllus, and all about and
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intermingled with them were plants of Asplenium platy-

neuron. Immediately the possibility of finding As-
plenium ebenoides was suggested. Every boulder that

harbored ferns was closely scrutinized.

Finally one boulder covered with Camptosorus and
containing eight or ten plants of A. platyneuron and
some frozen Cystopteris bulbifera (L.) Bernh. was dis-

covered to contain a small colony of A. ebenoides grow-
ing near the ground line. The boulder was shaded by
Symphoricarpos orbicularis and Gleditsia triacanthos.

The colony consisted of four plants, of which one was
collected to be deposited in some herbarium so that the

record of its presence here can be based on an authentic

specimen. One fertile frond with a broken stipe, which
was collected also, has a beautiful proliferous tip with
two small leaves already formed. (See figure)

.

On January 5, 1933, another colony of this fern was
found in a rocky woods near Avoca, about five miles

northwest of Bedford. These plants are growing on two

separate limestone boulders located on quarry land be-

longing to the Indiana Limestone Corporation. The
boulders are about thirty feet apart. The larger one

with an exposed surface of approximately sixty square

feet has scattered on it six mature hybrid ferns and at

least three sporelings which were definitely identified as

those of the hybrid. The other boulder has but a single

hybrid on it. The plants at this station are all small,

the largest fruiting frond being only four inches in

length. This small size was attributed to the fact that

they are growing under somewhat adverse conditions.

The food supply is rather scarce and some of the sur-

rounding trees have been cut away exposing the rocks

too much to direct sunlight. Both the parent plants

grow on the same rocks. The plants of Camptosorus
show that they are exposed to too much sunlight, while
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conditions seem quite favorable for Asplenium platy-

neuron. Another fern growing on the same rocks is

Woodsia obtusa (Spreng.) Torr. and associated with all

are Hydrangea arborescens and Heuchera sp. The for-

est is made up of Acer saccharum, Gleditsia triacanthos,

Ulmiis americana, Crataegus sp., Aesculus glabra, Fraxi-

nus quadrangulata, and others.

It may be worthy of note that both the parents of the

hybrid spleenwort at this station are what some taxono-

mists class as varieties of the species. The plants of

Asplenium platyneuron all have their pinnae deeply

jagged-serrate as described for the var. serratum (E. S.

Miller) BSP. The colonies of Camptosorus throughout

this ravine have among them many plants with much
elongated auricles as described for the variety auricu-

latus. Specimens of the latter have been collected from

these rocks with acuminated auricles more than four

inches long, some of which were rooting at the main

acumination and at both of the much elongated basal

lobes.

The third place where the hybrid is growing is on a

limestone bluff in a deep ravine about one and one-half

miles north of Bedford. This was found on February

1, 1933. It, too, is on quarry land of the Indiana Lime-

stone Corporation. There is but a single plant at this

station. Careful search did not reveal any others. This

sturdy plant is growing in a thick mat of mosses on a

perpendicular face of the outcrop. Several inches above

it is a small group of Camptosorus and on top of the

rock directly above are three plants of A. platyneuron.

The associated plants are practically the same as those

at the Avoca station, with the exception that Cystopteris

bulbifera flourishes here and Pellaea atropurpurea (L.)

Link is growing on the higher and more exposed parts

of the bluff.
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Samples of soil from around the roots of the hybrid
at the three stations were carefully collected and sent to

the Department of Botany of Butler University where
their hydrogen-ion reaction was determined by the use
of the Youden electric method. Eight samples were sub-

mitted, three from the first station, four from the Avoca
station, and a single sample from the third station.

From one to three duplicate tests were made of all but
two of the samples. The results obtained are tabulated
in Table I.

Table I

Hydrogen-ion reaction of soils about roots of A. ebenoides

Sample EMP pH ^etf» ^dSf ** °*
1 acidity ^au- average

acidity
~m . . _^ _^d^ ^ ^

la 126 6.112 8.0

143 6.4 4.0 6.1 6.19

131 6.19 6.2

lb 178 6.99 .05

185 7.11 .55alk .25 7.04

lc 215 7.61 4.1 alk

170 6.86 .70 alk 2.4 7.45

2a 192 7.23 1.15 alk

2b .178 6.99 .05 acid -25 7.04

185 7.11 .55 alk

2c 191 7.21 1.05 alk

182 7.06 .30 alk .55 7.11

182 7.06 .30 alk

2d 185 7.11 .55 alk 7.11

3a 167 6.8 1.00 acid

177 6.97 .15 acid

180 7.03 .15 alk .05 6.99

188 7.16 .80 alk

*»
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The soil reaction preference according to the results

obtained proved to be mostly minimalkaline, which dif-

fers somewhat from that observed by "Wherry and

Trudell 1 for the hybrid spleenwort at Havana, Alabama.

The fern has not been collected in Indiana for many

years. The published records for the state are those of

Coulter, 2 in w7hich he reports the hybrid from Crawford

Co., (Blatchley) and from Jefferson Co., (J. M. Coul-

ter) ; Underwood, 3 in which the specimen above reported

from Jefferson Co. is said to be in the herbarium of

Wabash College ; and Greene, 4 in which he duplicates the

records from Crawrford and Jefferson Co.

In answer to an inquiry regarding the specimen at

Wabash College, Prof . Bechtel writes,

"It is a single frond about seven inches long, three inches of

which is length of the blade. This frond is mounted on a sheet

along with a luxuriant specimen of Asplenium ebenev/m Ait. Ite*

mainder of the data is: 'Hanover, Indiana, July 29, 1876. J. M.

Coulter. ' A note to this single frond is in lead pencil as follows:

1 A. ebenoides B. E. Scott. (L. M. Underwood).' "

The fact that this fern has been found here at three

different places in as many months, and all within sev-

eral miles of each other, would lead to the inference that

it is more plentiful than has been thought. What fur-

ther search may discover, cannot, of course, be foretold.

Certainly, the ecological conditions here are favorable

for the growth of the parent plants. Success in encoun-

tering this rare hybrid is attributed to diligent search-

i Wherry, Edgar T. and Trudell, Harry W. The Asplenium

ebenoides Locality near Havana, Alabama. American F£R>*

Journal. Vol. 20: 30 (1930).

2 Coulter, Stanley. Indiana Geol. Nat. Hist. Surv. 1899: 612.

a Underwood, L. M. Indiana Acad. Sci. Proc. 1893 :
256.

4 Greene, F. C. Fern Bulletin 19: 110. (1911).
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Then, too, winter time may be an ideal time to look for

it. There are fewer green plants to attract one's atten-

tion.

Sineere appreciation is expressed to Dr. John E.
Potzger for making the soil readings, and to Dr. Kay
C. Friesner for helpful suggestions.

Bedford, Indiana.

Making a Fern Garden

Amy W. Smith

For years we had wanted a fern garden. We had
tried to make ferns grow successfully in our city yard,

and although we lost a good many, the aspidium varie-

ties thrived better than anything else. Strange as it

very
ana large.

^ e did not waste any more time in the city garden,
ut transferred our energies to our camp beside a lake

ln s°uthern New Hampshire at an altitude of fourteen

hundred feet above sea-level.
The place selected for the ferns was the northerly slope

°f what had been a heavily wooded area. This was
shaded by half-grown beeches, white and black birches,

and swamp maples. Those trees furnished necessary
,lade, and an excellent windbreak, for the wind blows a

great deal beside a lake. \Xe were obliged to pull out
mai*y stumps and roots, leaving deep, rich leaf mould
^d many rocks—just the ideal soil and place for ferns.

e made walks through this area and edged them with
stones.

ting—our
-. ,,u, ILL 1 CaUIIICSS X1UVT 1U1 W** yJiMi»"p

'•?!'pose °eing to try and grow as many varieties as pos-

p

ljle
- ^Ve can truthfully say we have never lost a

fem yet.
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The best fun of all was to find the specimens, for one

who explores for plants, experiences thrills second to

nothing else out-of-doors. "We went to a fertile spot on

an island in the lake, and transplanted gigantic ostrich

ferns (Onoclea struthiopteris) which must have been

many years old. Here we also took cinnamon (Osmunda

cinnamomea) and interrupted ferns (Osmunda clay-

toniana), the largest we had ever seen. We found also

one beautiful large marginal shield fern (Aspidium

marginale var. elegans). Higher up on a ledge grew

rusty woodsia (Woodsia ilvensis), not so common here in

New Hampshire as in Vermont, and hay-scented fern

(Dicksonia punctilobula) . We took up common brake

(Pteris aqtiilina), both the sterile and fertile fronds.

Here also grew little oak fern (Phegopteris dryopteris)

and long beech fern (Phegopteris polypodioides) in

great abundance.

We have never found more than one variety of poly-

pody (Polypodium vulgare). Great mats of this grew

on big boulders. We placed several of these mats on

our large rocks in the garden, and they are growing very

luxuriantly. Large Christmas ferns (Polystichum aero-

stichoides) grew by the hundreds about two miles from

the camp, and these we used plentifully in the borders-

Silvery spleenworth (Asplenium acrostichoides), ^ eV>

York fern (Aspidium noveboracense) ,
Massachusetts

fern (Aspidium simulatum), lady fern (Asplenxuw

filix-femina) , marsh fern (Aspidium thelypteris), royal

fern (Osmunda regalis), and sensitive fern (Onoclea

sensibilis), were common, and grew readily in our

garden.

Marsh fern (Aspidium thelypteris) died down thre»
l

times this summer from drought, but rain always revive

it, and fresh fronds appeared.
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Rather than take maiden hair fern, (Adiantum
pedatnm), (considered by many our most graceful spe-

cies) about the camp as it was rare, we went to Vermont
to a station about half a mile long beside the road where
it is mowed down like brush each summer. Here also

grew marginal shield (Aspidium marginale), bulblet

bladder (Cystopteris bulbifera) and fragile bladder

(Cystopteris fragilis). The latter produced thick,

thrifty clumps.
T
An our own woods grew literally thousands of

evergreen ferns, and we brought to the garden the

spmulose wood fern (Aspidium spinulosum) , its variety

{Aspidium spinulosum var. intermedium), the crested

shield (Aspidium cristatum), the hybrid, Boott's shield

tern (Aspidium boottii), and a few Aspidium dilatatum
which are not evergreen. These twenty-seven varieties

completed my list in a rather small area about our camp.
"We next went to the western part of Massachusetts

and very carefully transported the following ferns, to-

gether with a bushel of earth in which to plant them

:

maidenhair spleenwort (Asplenium trichoma nes), ebony
spleenwort (Asplenium platyneuron), walking fern

(Camptosorus rhizophylhis)
,
purple cliff break (Pellea

Mropurpurea) and obtuse woodsia (Woodsia obtusa).

A deep rich woods near the latter place furnished
us with beautiful Goldie's fern (Aspidium goldianum)
and Clinton's wood fern (Aspidium cristatum var.

Chntonianum), broad beech fern (Phegopteris hexo-

donoptera), narrow-leaved spleenwort (Asplenium an-

Mstifolium), and rattle-snake fern (Botrychium vir-

Qinianum

)

. Never had we seen such large and beautiful

colonies of these ferns. These were easily cultivated
a"d added grace to our garden.
We found a station in the Adirondacks for Brami's

holly fern (p iyS t;c}urm irauu") and Virginia chain
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fern (Woodwardia virginica) grew very abundantly

in central Massachusetts. We found also in our rambles

an incised variety of Christmas fern (Polystichum aero-

stichoides var. incisum).

We have planted just two ferns bought at a nursery,

these being narrow-leaved chain (Woodwardia augusti-

folia) and adder Vtongue fern (Ophioglossum vulga-

tum). We are a bit doubtful about the latter wintering.

We have not tried many grape ferns, but the common one

(Botrychium obliquum) and its variety dissectum are

thriving.

Another little fern, variegated in color, Asplenium

goeriangianum pictum, is growing nicely and likes lime

mixed in the soil. This is called a Japanese fern, and

came from the garden of the late Clarence Lown in

Poughkeepsie, New York.

Two clumps of climbing or Hartford fern (Lygodvmn

palmatum) have survived two winters, and we are proud

of our large station for it in central Massachusetts.

This brings our list to forty-seven, including the varie-

ties and hybrids, and we hope to increase it this year.

Some very rare species which we have seen growing on

limestone cliffs we do not even attempt to transplant.

Why take them when they will only die and be wasted ?

Carefully transplanting ferns to the proper soil as

early in the season as possible, and not placing them too

near together, helps toward the success of a garden. A
plentiful covering of leaves and having the ground as

full of moisture as possible when it freezes will bring

the ferns through the winter better.

Worcester, Massachusetts.
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-

Shorter Notes

The Hart's Tongue in Three Continents.—"The
well into which he was looking was as ancient as the

village itself, and from his present position appeared as

a long circular perspective ending in a shining disk of

quivering water at a distance of a hundred feet down.
There was a lining of green moss near the top, and nearer

still the hart's tongue fern."

The above quotation from Thomas Hardy's "Jude,
the Obscure, '

' brings out the familiarity of this fern in

English scenes; it may often be a dooryard plant. An
amusing illustration of its commonness in England is

reported in connection with the field trip at one of the

Jamesville (N. Y.) Green Lakes last summer when the

American Association for the Advancement of Science

held a summer meeting at Syracuse. The local botanist

serving as leader had promised his group a find of special

interest. Presently he stopped and pointed to a plant

with strap-shaped leaves. His pride received a shock
irom the English botanist who spoke of its dooryard
commonness in England.
One point further in the Hardy quotation is worth

emphasizing. jjas anyone tried raising this fern on

well-curbs in this country? Years ago I once saw the

Japanese holly fern (Cyrtomium falcatum) apparently
well established near Orange, New Jersey, and a similar

case has recently been reported in Connecticut by Mrs.
F

- C. Hubbard (Fern Journal 21: 76. 1931). The
sides of an old stone well would probably furnish an
excellent habitat for Scolopendrium ; there would be

moist air and some moderation of temperature.
It came as news to me last fall to read in a Japanese

botanical periodical of the collection of the hart's tongue
1Ji the Asiatic region. At that time I wrote to Professor
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perial University of Japan, to ask further information.

He has just responded most kindly by sending me two

herbarium specimens. One of these was collected at

Sapporo, Hakkaido, Japan, by Prof. Tatewaki ; the other

was collected by Professor T. Miyake at Kaibato, S.

Saghalien, Japan. Both specimens seem to be like our

American material. They will be deposited in the Her-

barium of the Brooklyn Botanic Garden.

Plant distribution is sometimes peculiar and difficult

of explanation; such for example as the occurrence of

the ebony spleenwort in South Africa and the eastern

United States. For the hart's tongue fern, however, it

would appear probable that it is one of a number of

circum-north temperate species and probably a relic of

an earlier land connection.—R. C. Benedict.

Equisetum kansanum in Missouri.—In recent years

I have passed through Missouri between St. Louis and

Kansas City many times and was always looking for

Equisetum kansanum Schaffn. I never discovered any

and I note that Palmer and Steyermark do not list it in

their recent report on the ferns and fern allies of Mis-

souri. It should occur in the western and northern parts

of the state and I have the following definite records of

specimens seen by myself. In the Herbier Barbey-

Boissier, Geneva, I found a specimen of E. kansanum

labeled as coming from St. Louis, Mo., 1841. As St.

Louis is within the transition between the prairie and the

Ozark forest it may easily have existed in that region

and might still be present. In the Kew Herbarium,

London, I found a typical specimen of E. kansanum

labeled as coming from Adonis, Mo. Adonis is in the

northeastern part of Polk County toward the south-

western part of the state.

—

John H. Schaffxer, Coluni-

bus, Ohio.
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Edible Ferns.—I noted with interest Mr. H. E.

Ransier's reference to the probable use of the " fiddle-

heads " of the interrupted fern as greens in Maine.
There are reliable reports that the "fiddle-heads" or

young petioles of all three of our Osmundas—royal fern,

cinnamon fern, and Clayton's fern—are used as pot-

herbs. Various other species of ferns are used in a
similar way. In addition to the eagle fern, mentioned
by Mr. Ransier, the young leaves of the ostrich fern are

boiled as greens. I have eaten none of these except the

eagle fern which was not at all bad and one could

probably soon acquire a fern taste if one lived where
these edible species are abundant.

—

John H. Schaffner,
Columbus, Ohio.

Apropos of Mr. Ransier 's communication about fiddle-

heads for greens, it may be noted that in northern Maine
the ostrich fern is the species so used. I learned that

tthen Ave were at Fish Lake and Red River two years
a?o. I remarked to my guide on the abundance of the

ostrich fern and he said
'

' Those are fiddle-heads
;
people

eat them for greens." Fiddle-heads was his only name
for the

It must depend on the locality which "fiddle-heads"
are eaten.—Rachel L. Lowe, Portland, Maine.

species.

1 he Family Isoetaceae

Bo&gy open ground and wet swales in glades. Oxylo-

Phile. Southern Mo. : Madison, Jackson, Barry, Jasper

and Newton counties.

Isoetes Butleri Engelm.
Wet prairies and swales in glades. Calciphile to eir

c"mneutral. Southern and central Mo. : St. Louis, Jef-
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ferson, Taney, Barry, Stone, Jasper, Newton and Mc-

Donald counties.
*

Isoetes Engelmanni A. Br.

Rocky Hills. St. Louis Co.

Trough an oversight, the family Iso'etaceae, data as to

which are given above, was omitted from the enumera-

tion of the Ferns and Fern Allies of Missouri in the

October-December, 1932, number of the Journal.

The following corrections should also be made: On

title under the second plate, p. 118, read St. Genevieve

County, instead of Reynolds County; and under synon-

ymy of Pellaea glabella, p. 112, read Eggert, ex Far-

well, Am. Mid. Nat. 12: 281. 1931, instead of (year)

1912.—E. J. Palmer and J. A. Steyermark.

A further Note on Ophioglossum Engelmanni in

Virginia.—I should like to add another word in regard
r;

to the distribution of Ophioglossum Engelmanni in Vir-

ginia. Dr. E. T. Wherry reports (Am. Fern Journal,

Vol. 22, p. 85) that this has been found at Woodstock.

Shenandoah County, stating "this extends its previously

known range 15 miles northwards." I have collected

this adder 's-tongue on two or three occasions in dry

fields near limestone outcrops and in the limestone cedar

glades on the north side of Cedar Creek at Meadow Mills

which extends its range still another fifteen miles north-

ward into Frederick County, the northernmost county

in the state.—F. W. Hunnewell, Cambridge, Massa-

chusetts.

CYSTOPTERIS MONTANA IN GLACIER IVVTIONAL PARK.

In July and August of 1932 it was my good fortune

to be able to do a considerable amount of botanizing m
Washington, Oregon, and in Glacier National Park.

Montana. In Seattle two members of the American
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Fern Society took me on several excursions and showed
me ferns which I had never seen before. Among- these
were Polystichum Lemmoni Underw. ; Polystichum sco-

pulinum (D. C. Eaton) Maxon; Polystichum Andersoni
Hopkins; Polystichum californicum (D. C. Eaton)
Underw. After leaving Washington and Oregon where
1 saw many other ferns new to me, I went to Glacier
"ark where I hiked about seventy miles over the won-
derful government trails. Near Gunsight Pass, at an
elevation of about 6,900 feet, it was my good fortune to

find near a damp, rocky ledge a small colony of Cystop-
teris montana (Lam.) Bernh. This fern is not listed in

Standley's Flora of Glacier Park which I had with me.
ater °n I was able to consult a copy of Rydberg's

Mora and there learned that the plant had been found
»n the United States only in Alaska and Colorado. It

^as indeed a treat to see this lovely little fern similar
*n shape to the oak fern, but more delicate in outline.
I had seen it once before near Emperor Falls in the Mt.
Robson country, British Columbia. I have deposited

specimens in the Gray Herbarium and in the U. S. Na-
ional Herbarium.

—

Harold Goddard Rugg, Hanover,
New Hampshire.

A Unilaterally Fertile Frond of Dryopteris
Thelypteris.—The frond of marsh fern (Dryopteris

eris (L.) Gray) represented at about one-third
natural size in the accompanying illustration was ed-

ited by the writer in Chamberlain, a subdivision of
r«tol, Maine, in August, 1932. Its striking peculiarity

Ls that one-half of the frond (the left, as viewed from
le back) is fertile, with the revolute pinnule-margins

n°rmal in this state, while the other is sterile, with flat

J«
consequently much broader pinnules. The pinnae

°f the left half of the frond are fertile throughout, ex-
cePt that from 1 to 3 pairs of the bji.sal pinnules in the
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lowest 4 or 5 pinnae are without sori. The 10 lower

pinnae of the right side of the frond are completely

sterile, except for 2 abortive sori on the 9th pinna. The

remaining 7 complete pinnae bear from 1 to 10 scattered

sori, and the reduced tip of the frond is about equally

fertile on both sides. The blade measures 25 cm. in

length, the stipe 19.5 cm.

This frond was picked casually from a colony grow-

ing on the edge of a thicket, and its peculiarity was not

noticed until it was in hand, too late for correlation with

any features of environment or exposure. It would ap-

pear extremely unlikely, however, that its bilateral

dimorphism was due merely to a difference in exposure

of the two sides. If a difference in exposure to the sun

of the two sides of a frond could produce a variation of

this sort, fronds of this type would be very much more

common than they are. The cause of the heteromorphy

must

than external.

Washington* j

f

American Fern Society

Report of the President for 1932

It is a source of great satisfaction to be able to report

a year that, in spite of continued depression, has proved

favorable to the Society. Membership has held up wall,

the diversity and excellent quality of material contrib-

uted to the Journal are marked, and our activities m
varied other lines have continued successfully in the

usual way, with rather more attention given to the culti-

vation of hardy ferns. This last feature is of fascinating

interest, and one in which, with the information now

available as to suitable soil reactions, success will be ap-

preciably easier. Probably more of us have small fern
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gardens than has been realized. Our membership is so

wide that we have an excellent opportunity of greatly

increasing these through the exchange of living plants,

and at the same time picking up useful hints of one sort

or another as to culture and habitat requirements.

Much of this information will presumably be worth put-

ting into the Journal, in connection with the lists which

it has recently been suggested be published. If space for

a fern garden be narrowly limited, preference may natu-

rally be given to one or more rockeries, in which the

smaller ferns will be grown in combination with small

sedums, phloxes, and the like. It is astonishing, the

amount of attention that can be given to the arrange-

ment of materials and to guarding against mischance

from beasts and weather! A collecting trip too has an

added zest if one is on the lookout for just the right fern

to fit snugly into a niche that has been saved expressly

for it.

The new year is of special interest to us as being the

fortieth anniversary of the founding of the Society,

originally the Linnaean Fern Chapter of the Agassiz

Association Waters for con-

tributing an interesting account of this event and the

early days of the Chapter. We have every right to be

proud of our long and unbroken record of activity.

William R. Maxon, President.

Miss Louise W. Roberts, a member of the Society since

1915, died in Syracuse, New York, January 15, 1933, in

her eighty-fourth year. Miss Roberts was for forty-five

years a teacher in the public schools of Syracuse; for

five (1907-1912) she was president of the local teachers'

association. Outside her profession she took active part

in various civic enterprises, suc j1 as ^e yigiting Nurse

Association. She was particularly interested in the work
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of the Womens' Christian Temperance Union and in

botany. She was a charter member of the Onondaga
Botanical Society which has done so much to make
known the unusual floristic features of the region about

Syracuse.

The editors wish to acknowledge, with hearty thanks,

the gift of a copy of D. C. Eaton's "Ferns of the South-

west,'' by Archdeacon Arthur Hombersley, of Trinidad.

New members

:

Allen, Fulton, Salisbury, Md.
Powell, T. Y., Thornburg, Arkansas.
Rose, Mrs. E., 46 Weston St., Nutley, N. J.

Taylor, Prof. Thomas M. C, Dept. of Botany, University of

Toronto, Toronto 5, Canada.
Youmans, William Barton, Western Kentucky Teachers College,

Bowling Green, Ky.

Changes of address

:

Boydston, Mrs. Kathryn E., 559 Clinton Place, Eiver Forest, 111.

Cornman, Mrs. Leighton R., Salona Beach, California.

Hall, Mrs. H. M., 345 Forest Ave., Palo Alto, Cal.

Hazen, E. H., 212 College St., New Haven, Conn.
Houck, William G., Jr., 56 East 53rd St., New York City.

Lownes, Albert E., P. O. Box 1531, Providence, R. I.

McAvoy, Miss Blanche, 400 West Mulberry St., Nonval, III.

Prince, Prof. S. Fred., 4643 Knox St., Lincoln, Nebraska.
Rhodes, Charles O., 103 Clark St., Groton, N. Y.
Williamson, Mrs. S. J., 1215 23rd St., Des Moines, Iowa.

Mrs. Kathryn E. Boydston, with aid from various
other members of the Society, has prepared an exhibit

-Vorth American ferns containing, at last accounts,
°fce hundred species, which is now on view in the Hor-
nc*ultural Building at the Century of Progress Exposi-
l(,» in Chicago. In connection with it an attractive

Qstrated pamphlet of 28 pages has been issued, partly
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in the hope that its sale might help to meet expenses

incident to the gathering and setting up of the exhibit.

It contains brief articles on various aspects of ferns by

Dr. Maxon, Dr. Benedict, Dr. Wherry and Mr. Standley

and a list of species exhibited, with descriptive notes on

each, by Mrs. Boydston herself.

Any member of the Society can obtain a copy by send-

ing fifteen cents to Mrs. Kathryn E. Boydston, 559 Clin-

ton Place, River Forest, Illinois, and will have the double

satisfaction of getting rather more than his money
9
*

worth and of helping with an excellent piece of work.

Twenty copies or more in one order can be had for

10 cents each.
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New Tropical American Ferns—

X

1

William R. Maxon

The two species described herewith are from Costa
Rica. The Lindsaya, oddly enough, is most closely re-

lated to an undescribed species from the mountains of

Haiti. The Dryopteris is of interest not only because of

its doubtful relationship, but as coming from the vicinity

of La Palma, which more than any other portion of the

Republic has been visited and revisited by botanists.

Lindsaya pratensis Maxon, sp. nov.

\Eulindsaya. Rhizoma breviter repens, paleis imbri-
catis fulvo-brunneis dense praeditum. Folia disticha
mter se haud distantia erecta plura, stipitibus casta-
neis quam laminis multo brevioribus; laminae lineares,
usque ad 60 cm. longae, ad basin versus attenuatae,
Lpinnatae, rachi valida lateraliter compressa dorso
*prte herbaceo-carinata

;
pinnae numerosae spongiosae.

sunplices et integrae, inferiores minores et distantes (in-

nmae minutissimae), plurimae imbricatae, breves, oblique
^iibcleltoideae, margine inferiori forte falcatae, apice
saepe cornutiformes, margine superiori sorum continuum
e'ongatum unicum gerente; indusium herbaceum, am-
Plum, marginem aequans.

§ Eulindsaya. Rhizome short-creeping, 2-3 mm. thick,
densely imbricate-paleaceous ; scales persistent, 2.5-4.5
nan, long, 0.8-1.5 mm. broad, pointed-oblong to deltoid-

1 Published by permission of the Secretary of the Smithsonian
institution.

[Volume 23, No. 2, of the Journal, pages 37-72, plate 3, was
lssued July 12, 1933.]
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ovate, attenuate, firmly attached at the rounded subcu-

cullate base, bright brown, entire, clathrate, the cells in-

flated, with transparent yellowish outer walls. Fronds

numerous, distichous, 5-7 mm. apart, erect, 25-60 cm.

long, the stipes shorter than the blades, 1-1.5 mm. thick,

castaneous, paleaceous at base, terete dorsally, broadly

sulcate on anterior face; blades linear, 20-50 cm. long,

1.5-3 cm, broad, acutish at apex, attenuate toward base,

simply pinnate, the rachis stout, strongly compressed

laterally (up to 2.5 mm. broad), developing a strong,

rigidly herbaceous, erose dorsal keel; pinnae numerous

(40-55 pairs), subopposite to alternate, mostly imbri-

cate, only those of the basal portion distant and gradu-

ally reduced, the lowest ones vestigial, 2-5 cm. apart;

pinnae in general spreading, sessile, 1-1.5 cm. long, o-iw

mm. broad at base, obliquely triangular, entire, the

lower margin strongly upcurved, the upper margin hori-

zontal and joining the lower at apex in a frequently in-

curved blunt acumen (apex cornutiform), the inner

margin vertical, straight to strongly excavate ; veins con-

cealed, flabellately forked, 10-16 ultimate branches

reaching the margin; sporangia borne in a single unin-

terrupted sorus from base to apex, the indusium herbace-

ous, 1 mm. broad, equaling the margin. Leaf tissue

spongiose, glabrous, dull green above, paler beneath.

Type in the U. S. National Herbarium, no. 182123, col-

lected in the interior mountain region of Costa Rica b>

C. Werckle and transmitted by him to the National

Museum.

Of this interesting species two other specimens are at

hand. The first of these is from a cultivated plant IB

the garden of Dona Ampara de Zeledon, San Jose, Costa

Rica, which is said by AYerckle to have been obtained by

him at La Palma, alt. 1400 meters, though these locality

data must be regarded as doubtful. The second is an

excellent specimen from Cerro de las Caricias, north or

San Isidro, Province of Heredia, Costa Rica. alt. 2000-

2400 meters, collected on a wet, open, grassy bank, Marcn

11. 1926, by Paul C. Standley and Juvenal Valerio (no.

52245). Though agreeing closely with the type speci-
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men in morphology, both collections represent a less

robust state of the species.

atens is

beemanni J. Sm., of which several specimens (including
an excellent sheet of the type collection) are at hand
trom Colombia ; but in that species, among many differ-

ences, the pinnae are membranous, few-veined and regu-
larly inciso-lobate, bearing 2 to 4 separate sori. It is,

Perhaps, more closely related to a very slender, mem-
branous-leaved plant from Haiti (Ekman 10243), shortly
to be described as a new species by Dr. Christensen.
*rom this it differs, nevertheless, in many essential

characters.

Uryopteris crassiuscula C. Chr. & Maxon, sp. nov.

§ Steiropteris (?). Folia magna, stipitibus validis
squamosis quam laminis dimidio brevioribus; laminae
anceolatae basi abrupte reductae, apiee aeuminatae,
pninato-pinnatifidae, rachi stipiti simillima; pinnae
numerosae alternae sessiles basi aerophoro elongato
agno instructae, inferiores 3-4-jugae distantes multo
ecluetae (infimae minutae), mediae ca. 20 cm. longae
^oiongo-Ianceolatae attenuatae falcatae inciso-pinnati-

f ae (costis subtus furfuraceis puberulisque), segmentis

•striorin
subtus

an
°8^

'
venae immersae simplices, infimae ad sinum

neJl

UVitlim
.
exeurrentes, ibidem conniventes, membrana

j

uieula lineari interposita ; sori inframediales lineares

,*!••'„ Parenchyma subcoriacea, subtus glabra, supra

^^teirojJteris (?). Rhizome woody, short-creeping,

FY i

Cm
' *n diameter, sparsely brown-paleaceous.

acta several, approximate, rigidly ascending, about

s|
;° peters long, the stipes half as long as the blades,

L-llt (1 em r hiolr at h**a\ lio-l.f Kvmvn hrnflfllv Silicate.
"nnutely br<

^'y-paleaceous

brown, broadly silicate,

densely
SmL t*m^ at **»)>^ht

lewr
brownish-puberulous, c

bro\
"paleaceous throughout with smallish, thin, light

a {j *";
Jance-ovate, appressed scales; blades lanceolate,

abn ti

Cm
'
lon "' 30 cm " broad below the mWdle, very

jptly reduced at base, acuminate at apex, pinnate-
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pinnatified, the rachis puberulous like the stipe, subper-

sistently squamose
;
pinnae 25-30 pairs, alternate, sessile,

furnished with a large, firm, elongate, brown aerophore

at base below, the lower 3 or 4 pairs distant and much

reduced (the lowermost appearing as wartlike protuber-

ances), the largest 20 cm. long and 2.8 cm. broad, fal-

cate, narrowly lance-oblong, attenuate at apex, pinnately

incised more than half way to the costa, the costa broad,

brownish-puberulous, subpersistently scurfy-paleaceou>

at the sides beneath, appearing marginate; segments

pointed-oblong, 5-8 mm. long at distal sinus, 4-4.5 mm.

broad at base, acute, entire, rigidly ciliolate, falcate

(especially those of the proximal side), the basal ones

somewhat reduced, most so in the lower pinnae, the cos-

tules minutely strigillose beneath ; veins concealed, 14-16

pairs, simple, oblique, the basal pair connivent toward

the narrowly acute sinus, separated only by a linear

cartilaginous membrane; sori 8-12 pairs, inframedial.

elongate, commonly linear, exindusiate; sporangia gla-

brous. Leaf tissue rigidly chartaceo-herbaceous, yellow-

ish green and glabrous beneath, the upper surface

darker, sublustrous, and finely strigillose with minute

transparent yellowish hairs.

Type in the U. S. National Herbarium, nos. 1181715-7,

collected in the vicinity of La Palma, on the road to La

Hondura, Costa Rica, alt. 1500-1700 meters, on steep

bank at edge of forest, July 18, 1923, by William B-

Maxon and A. I). Harvey (no. 8040). No. 80 s5, «"
identical data, is a smaller specimen of the same.

An outstanding species, its systematic position witnW

the genus not very clear. In most characters it agrees

with the subgenus Steiropteris, though lacking the char-

to i*wta. From all
sinus

species of this subgenus, however, it differs in its elon-

gate (even linear) naked sori and its strongly fur* 111
*"

aceo-paleaeeous vascular parts. It is probably neares

to the polymorphic D. glandulosa (Desv.) C. Chr.. which

is itself a doubtful member of the Sieiropteris group °f

species.

Washington, D. C.
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Further Notes on the Pteridophytes of San Diego
County, California

F. M. Cota

The recent contribution of Ira L. Wiesrins on the

Wi

r

Pteridophytes of San Diego County, California," 1

iorms another link in the series of papers dealing with
the California ferns and fern allies. This chain was
first started in the Fern Bulletin by Parish, 2 later con-
tinued by Parish3 and Munz and Johnston4 for Southern
California and now localized by
County. Miss Kimball in 1911 F
Bulletin a short article on the San Diego County ferns
but due to the difficulty of field trips she was unable to
ePort on our mountain and desert species.

>viggms, when one considers that the Pteridophytes
were only a small part of his research work on the San
*ego County Flora, has covered the county in a very

satisfactory manner. Any one who has ever had the

pleasure of collecting in this region can well appreciate
^e work that he has done.
The following additional stations (all easily reached

T car) are now added to those already recorded by
iggins, together with several species new to his check-

Ls t- Specimens examined are either in our local Xat-

my own personal herbari

iliss

mm
"hanks are due to Miss Kimball for her assistance in

'dentiueation of the species.

1 Amer. Fern Joirn., Vol. 22, Nos. 2-3, 1932. Wiggins.

3

Fern Bulletin, Vol. XII, No. 1, 1904. Pariah.
Southern California Ferns. Amer. Ferx Journ., Vol. V, No. 4,

19
j*- Parish.
4 The Distribution of Southern California Pteridophytes. A M BR.

•» Joir.v., Vols. XII-XIII, 1922-1923. Munz & Johnston.

toll
Dieg° County Ferns. Fern Bulletin, Vol. XIX, No. 2,

1- Miss Laura Kimball.
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all

Ophioglossum californicum Prantl. Numerous on

the Camp Kearney Mesa, 6 miles from San Diego, grow-

ing either in sunny or shady locations. Found also on

the Clay mesas near the new State College.

Miss Kimball has found this plant on the mesas at the

foot of San Miguel Mountain.

The best time for collecting it is either in February

or late March.

Filix fragilis (L.) Gilib. Santa Ysabel Creek under

shady cliffs near stream-bed, about 5 miles below Mesa

Grande at 2600 ft. elevation; Manzanita Ranch, Cuya-

maca Mts., 4000 feet ; Pine Valley, near highway bridge

over Pine Creek; shady cliffs and under rocks. Deer

Creek in the Cuyamaca Mts., at 4500 ft. elevation.

Polypodium californicum Kaulf. Found through-

out San Diego County except in the desert region ;
in

the small canyons bordering the northern limits of the

city of San Diego; growing to exceptional size in Mis-

sion Gorge, San Diego Kiver.

This is one of the ferns that does well under cultiva-

tion, although losing its leathery appearance when cul-

tivated.

Polystichum munitum (Kaulf.) Presl. Snutn

Mountain near Kamona (specimens in the Natural II*

tory Museum) ; Azalea Creek, North Peak, Cuyainm'*

Mts., at 4500 feet.

Dryopteris arguta (Kaulf.) Watt. San Pascal

Grade between Ramona and Escondido; Cedar CreeK.

Cuyamaca Mts., at 4r>00 feet elevation; above highw*)

between Julian and Banner, 4000 ft. elevation: Mission

Gorge, San Diego River, near San Diego ; Mt. Helix an<

Grossmont Peak near La Mesa; Spook Canyon. n**

Escondido. The last is one of the best location* for thl>

plant.
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Woodwardia Chamissoi Brack. Mussey Grade be-

tween Ramona and Lakeside, about two miles from the

foot of the grade, under large boulders kept moist by
seepage of water; along highway between Rincon and
Lake Henshaw about 4 miles below the lake ; Montezuma
Mines, Montezuma Valley, at 4500 feet ; Palm Canyon,
Borrego Valley in the Colorado Desert; Boulder Creek

about 5 miles below Cuyamaca Dam.

Asplenium vespertinum Maxon. Under large boul-

Mission locations

under boulders near Santa Ysabel and Witch creeks;

growing to exceptional size under a boulder near stream-

bed, Santa Ysabel Creek about 5 miles below Mesa
Grande, at 2500 feet elevation; Dobe Falls below Mur-
ray Dam near La Mesa.

Pityrogramma triangularis (Kaulf.) Maxon. The
gold-back form of this species seems to be the most com-

mon in our range from about 2600 feet to the top of the

Cuyamaca range. I have found very few localities near

the coast where the gold-back form may be collected.

A peculiar form found near Boulder Creek seems to

be somewhat different from the ordinary silver-back. It

has the covering of white powder on the under surface

°f the front and scattered over the upper surface and
along the stem. This condition I have never observed in

any of the silver-backs found in other localities.

Pityrogramma triangularis viscosa (D. C. Eaton)
Weatherby. Balboa Park, San Diego; common on the

^liramar Grade between Miramar and Poway; near

-^iramar on the Camp Kearney Mesa under scrub oak*.

Adiantum Jordani C. Muell. Balboa Park, San™
ego

; canyons bordering Mission Valley, northern lim-
its of the city of San Diego; Camp Kearney Mesa, near
^an Dierro.
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Adiantum Capillus-Veneris L. This is one of our

most rarely collected ferns, probably because of the inac-

cessible places in which it is to be found.

Miss Kimball has collected it along the Sweetwater

Valley near the Otay Flume; I myself have never seen

4his locality. Other stations are: Palm Canyon and

Devil's Canyon, Borrego Valley, western edge of the

Colorado Desert; Santa Ysabel Creek below Mesa

Grande at about 2500 feet elevation (only a few fronds

found here) ; Clear Creek Falls, San Diego River. The

last station will probably be lost when the new El Capi-

tal! Dam is completed.

Cheilanthes californica (Hook.) Mett. Spook

Canyon, near Escondido (a good station for this beauti-

ful plant) ; under boulders near the highway between

Ramona and Poway; Barona Ranch east of Mussey

Grade between Ramona and Lakeside; Mission Gorge of

the San Diego River; under boulders near Barrett Junc-

tion, highway between San Diego and Campo; near

Lake Hodges spillway, Escondido.

Cheilanthes viscida Davenp. This seems to be a

common species throughout the western edge of the Colo-

rado Desert. Specimens have been collected from Palm

Canyon in Riverside County to Palm Springs, Devil s

Canyon, Mason Valley and along the western edge of

Borrego Valley; also in the Narrows and San Felipe

Valley.

Cheilanthes Covillei Maxon. San Felipe Valley

and the Narrows, western edge of the Colorado Desert;

Santa Ysabel Creek below Mesa Grande, at 2500 feet ele-

vation; Montezuma Mines, Montezuma Valley at 450(

feet; Palm Canyon and Devil \s Canyon, Borrego Valley;

Cuyamaca Lake, Cuyamaca Mts., at -T>00 feet; Pine Val-

ley; near Tecate, 2 miles north of the Mexican border.
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Pellaea andromedaefolia (Kaulf.) Fee. Deer
Creek, Cedar Creek in the Cuyamaca Mts., at 4500 feet

elevation ; Camp Kearney Mesa near San Diego ; Mission

Gorge of the San Diego River; Boulder Creek about 6

miles below Cuyamaca Dam ; San Vicente Creek between

Lakeside and Ramona ; Spook Canyon near Escondido.

Pellaea mucronata D. C. Eaton. Common on the

Camp Kearney Mesa near Miramar; Balboa Park, San
Diego; growing to exceptional size near the highway
above Santa Ysabel Creek between Mesa Grande and
Ramona ; San Felipe Valley near the Colorado Desert

;

Palm Canyon on the Colorado Desert.

At North Peak, Cuyamaca Mts., and on the Poway
Grade between Ramona and Poway, specimens are found

which seem to grade into P. compacta. I have never yet

found specimens at either of these two stations which did

not seem to show typical fronds of both mucronaia and
compacta. These two localities are not at all similar

either in elevation or soil formation.

Notholaena Newberryi D. C. Eaton. Common in

Mission Gorge around ledges and under boulders ; crev-

ices in cliffs below Lake Hodges spillway near Escon-

dido; growing in sunny location below Murray Dam
near La Mesa; numerous along highway between Spook

Canyon and Lake Hodges.

Marsilea vestita Hook. & Grev. Murray Dam near

La Mesa.

Pilularia Americana A. Br. One of our rarest

plants, not as common as our literature leads us to be-

lieve. This is due to the fact that its natural habitat is

being gradually destroyed by the clearing of mesa lands

for pasture and the growth of wild European grasses.
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The Ramona locality mentioned by Wiggins has been
*

lost because nearly all the mesa lands there have been

cleared for cattle. We now have only two known sta-

tions (one found April, 1933) for this plant, both on the

Camp Kearney Mesa near San Diego and both near the

state highway, one 9 and one 15 miles from the city of

San Diesro.

Azolla filiculoides Lam. Mission Gorge, San Diego

River; Santa Ysabel Creek below Mesa Grande at 2600

feet ; Balboa Park, pond under Cabrillo Bridge.

Isoetes Orcuttii A. A. Eaton. Common on Camp

Kearney Mesa either in sunny or shady locations ;
found

in winter pools or overflow from such pools, about Feb-

ruary or March.

Isoetes Howellii minima (A. A. Eaton) Pfeiffer.

In water in a sunny location on Camp Kearney Mesa.

Previously known only from the type collection made by

C. R. Oreutt in May, 1903.

Selaginella Bigeloyii Underw. Common through-

out San Diego County and may be found in all types oi

locations. One of the best localities is in Mission Gorge

of the San Diego River. Stations are so numerous that

it would require considerable space to list them.

slla cinerascens A. A. Eaton. Balboa Park.

San Diego ; Camp Kearney Mesa. The latter is one of

the best localities for this species. The type station has

been destroyed, due to the growth of National City.

Belagin

Selaginella eremophila Maxon. Forming thick

mats over the desert foot-hills, Borrego Valley, western

edge of the Colorado Desert ; Palm Canyon, Mason Val-

ley and the Narrows.
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During the hot summer months this plant rolls itself

into tight little balls,. which reopen again immediately
after the first rains. It may be listed in the group
called "resurrection plants."

Sax Diego, California

Six Interesting Characters of Sporadic

Occurence in Equisetum*

John H. Schaffner

Among the many extraordinary peculiarities of the

characters

termittent or sporadic in expression. These characters

have to some extent been recognized for a long time and
have usually been regarded as or mon-

strosities. But they appear from time to time in variou-

shoots and are therefore hereditary in the broad sense of

the term although one cannot predict their appearance
at any given time or point except in terms of probable
rah<.>.

ession

physi
bought about by internal local disturbances which may
ta entirely absent in an adjoining shoot or branch devel-

ment.
essentially

i he writer has been studying six of these intermittent

Potentialities for a number of years as follows: Short
ln ternodes, flexuous stems, dichotomous or twin shoots,

plraI sheaths, sterile and semi-sterile cones, and pro-

deration of the cones. As stated, all of these peeuliari-

Papers from the Department of Botany, The Ohio State Univer-
Slty No. 330.
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ties have been known for a long time but it seems that

they should receive much more serious attention from

botanists in general than they have heretofore; for a

careful consideration of them will immediately bring up

challenging questions about the nature of heredity, fluc-

tuation, character expression in the individual part, and

the sudden changes taking place in the ontogenetic,

physiological gradients with consequent changes in the

differentiation processes.

Flexuous Stems. Flexuous stems are usually quite

common in E. praealtum Raf. The flexuous stems with

their wavy outline make a striking contrast to the rigidly

straight normal shoots among which they grow (Figs. 1,

2). These flexuous stems have been observed to occur m
a number of species of Equisetum but are studied to best

advantage in E. praealtum. The flexuous stems develop

side by side from the same rhizome as the straight stems,

and branches from the flexuous shoots are mostly

straight. Rarely there is a spiral twist of the shoot ac-

companying the flexuousness.

The flexuousness must be due to a special hereditarJ

factor or group of factors that are very sporadic and

indefinite in coming into activity, and apparently the

growing bud must be in a very definite physiologica

condition before any reaction takes place. It is there-

fore of special interest to note that in E. scirpoides Mv

which is on a much higher evolutionary level, the flexu-

ous potentiality is so definite in reaction that all

stems become flexuous at maturity. Such a condition i>

quite common in the evolution of many characters
f the

many phylogenetic lines. At the first appearance oi

character in a taxonomic series it may be very unrelia

in expression but as the series advances the potentia ;

in question usually becomes completely dependab e
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action, and expression of the character becomes certain

under ail ordinary environmental conditions.

Short Internodes. The internodal system evolved
m Equisetum is of special interest when one considers

the rather low position these plants have in the general
series of vascular plants. Most species of Equisetum
snow short internodes occasionally but they are unusu-
ally prominent in E. praealtum. There is much fluctua-

tion in the development of the zones of short internodes.

ere may be only one in a shoot or there may be any
number up to ten or more in a zone. The shortened in-

ternodes may all be of about the same length (Fig. 14)
or there may be a gradation of shorter and shorter inter-

nodes in the zone (Fig. 13). The internodes may be so

undeveloped that the sheaths are completely telescoped

(Figs. 10, 11). Some zones may have both short inter-

nodes and completely telescoped sheaths. The zones of

snort internodes may be at the base of the shoot, any-

where along the middle portion, or at the very tip.

There may be two zones or even more of short internodes

separated by one, two, three, or more long, normal inter-

nodes (Fig. 12). Other shoots from the same rhizome,

growing close beside the shoot with short internodes may
nave all normal internodes. Branches coming from the

shortened internodes may have all long internodes. On
the other hand, branches coming from the region of nor-

mal internodes may have zones of short internodes.

z°nes of short internodes also develop in the rhizome.

The production of short internodes is evidently caused

by a failure of the internodal potentiality to come into

proper activity at the given point. Imagine what an

awkward condition mankind would be in if the joints of

our fingers were as sporadic in expression as these Equi-

8etum internodes. The internodes of Equisetum repre-
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sent an early appearance of the character in the pliylo-

genetic history and the potentiality is thus not so

perfected but that the reaction can be easily inhibited

by slight changes of physiological conditions.

Dichotomous or Twin Shoots. Twinning of the

aerial shoots is rather common in E. praealtum and is

found occasionally in other species. The dichotomy

takes place in both sterile and reproductive shoots (Fig.

3). It may occur anywhere from near the base of the

shoot to the very tip. In fertile shoots it may appear

so late that the single cone may merely have two points

instead of one. Just as is the case with the flexuous

stems
ndtwin shoots develop side by side at the same time an

from the same rhizome as the normal shoots. The twin

branches may be very similar or they may be very unlike

in various characters. As stated, the dichotomous shoot*

are comparatively common in E. praealtum and with a

little patient search one can soon accumulate an interes
-

ins: collection of twins that will srive many suggestions

dition, and hereditary potentialities in the expression of

the general characteristics of an organism.

Spiral Sheaths. The development of spiral sheaths

is a very striking phenomenon in Equisetum, especial J

wThen they extend throughout the entire length of to

shoot as shown in figure 7, which represents a shoot wi

spiral sheath of E. laevigatum A. Br. In some specie*

it occurs occasionally while in others it is apparen .

very rare. Spiral sheaths seem to be especially rare

E. praealtum but are more abundantly produced

E. palustre h.
y
E. laevigatum, E. arvense L., aU

E. telmateia Ehrh. As indicated, the sheath develop

as a continuous spiral and may extend from the base
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the apex of the shoot. More commonly, however, the

spiral is developed in only a short portion of the stem
with normal nodes and internodes above and below.

Such character expressions are usually regarded as

monstrosities but they are apparently the expression of

the more primitive spiral potentiality of the vascular

plants which is manifest in the structure of the cellulose

cell walls themselves and in the spiral arrangement of

the leaves through the correlative interaction of the cells

of the growing stem bud. The reactions for the develop-

ment of nodes and internodes in the shoot are inhibited

or modified and the primitive, fundamental spiral poten-

tiality has a special and controlling influence, for the

time being, on the general hereditary reactions of the

cells during the growth and differentiation of the shoot.

Sterile and Semisterile Cones. In the higher vas-

cular plants the shoot usually is differentiated either as

a normal vegetative shoot or a normal reproductive shoot

or flower. There is no half-way expression between the

two unless a speeial, disturbing hereditary factor is

evolved in the system. But in all species of Equisetum

one can find every gradation from perfect spore-bearing

cones to the normal determinate vegetative tip. It might

be stated that in all living Equiseta there are three types

of tip's—the indeterminate tip of the rhizome, the de-

terminate tip of the strobilus, and the determinate vege-

tative tip of the sterile aerial shoots and sterile branches.

The extreme, sterile cones have only minute, rudimentary

sporophylls and .sporangia, and the .sporangia may be

ntirely wanting. These intermediate cones are often

very common in the lower species of the several phylo-

genetic series of Equisetum a.s in E. fiuviatile L.,

V palustre, E. laevigatum, and E. praealtum, but are

Usually quite rare in the highest species as in E. arvense.
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A few stages in the series from normal, fertile cone to

determinate vegetative tip in E. praealtum are indicated
by figures 1, 12, 8, 9, and 10. In the lowest vascular

plants the fundamental evolution of determinateness of

the shoot is associated with the reproductive process and
sooner or later nearly all the advancing lines of vascular

plants evolved such determinate reproductive shoots or

flowers. In the Equiseta as well as in certain other

phylogenetic lines vegetative determinate shoots were
also evolved, and it seems then that one or the other kind
of determination is usually normally accomplished, but

W many shoots half-way physiological states may de-

velop that will induce a reaction intermediate between
the normal reproductive determination and the normal

vegetative determination, and thus give rise to tips which
are neither normally reproductive nor normally vege-

tative.

Proliferated Cones. The Equiseta were among the

very earliest of flower-producing plants, and, as is the

ease with low type flowers in all the main phylogenetic

^nes, proliferation is very common unless special heredi- .

taiy factors are introduced which may prevent it. Pro-

liferation, which is really a return at the given point to

the original indeterminate condition, is frequently seen

in such low forms as Lycopodittm clavatum L., L. com-

Phnatum L., species of Arauearia, Cunninghamia sinen-

s,s R. Br., and in species of Rosa and other genera.

Proliferations in Equisetum cones have been observed

for E. fiuviatile, E. palastre, E. silvaticum L., E. pra-

tense Ehrh., and E. arvense, but the writer has never,
; 'fter long and diligent search, found a proliferated cone
of E. praealtum. The development of the hardened,
sPine-like point probably interferes with the continued

growth of the apex under all ordinary physiological con-

ations that mi<rht arise in the cells. On the other hand,
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proliferation is quite common in E. fluvmtUe (Figs. 4,

5, 6), one of the lowest members of the annual horsetails

without apiculate cones. The cone may produce a short

sterile proliferation (Fig. 5) or even a second cone after

several vegetative internodes have been developed (*Fig&

5, 6). This second cone may also proliferate, thus pro-

ducing a series of vegetative and reproductive zones, as

in Lycopodmm liicidulum Mx. and the ferns in general.

Proliferation of the cone or flower is to be regarded as a

failure of the factors for determination to come into

activity and is therefore not a monstrosity in the ordi-

nary sense of the word but simply the activity of the

more primitive reaction system or fundamental heredity

of the plant.

There are other peculiar expressions to be observed in

species of Equisetum but the ones mentioned above will

go far in supplying material to any botanist intent on

the development of a unique freak herbarium.

Columbus, Ohio.

Explanation of Plate

All the figures are Equisetum praealtum, except 4, 5, aiul

which are E. fluviatile and 7 which is E. laevigatum. 1, normal

fertile shoot ; 2, flexuous shoot ; 3, dichotomous or twin shoot, 4, 5,
J J 7 1 -

6, shoots with proliferated cones; 7, shoot with continuous, spiral

sheath; 8, 9, shoots with small sterile cones; 10, 11, shoots with

short internodes and telescoped sheaths; 12, 13, 14, shoots with

short internodes.
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The Pteridophytes of Muskogee County,
Oklahoma

Elbert L. Little, Jr.

A list of the pteridophytes of an Oklahoma county will

emphasize the relative scarcity of ferns in the grass-

land interior of the country. Although more than fifty

species have been collected in the state, many of these

are restricted to the eastern forested parts and several

others are western species of limited distribution in

Oklahoma.

In a detailed study of the flora and vegetation of

Muskogee County made by the writer1 from 1925 to

1929, a list of the pteridophytes was included. The col-

lection of Muskogee County specimens has been de-

posited in the Herbarium of the University of Oklahoma.

Although about 800 species of seed plants were collected,

only 11 ferns and fern allies were noted. This is prob-

ably a greater number of pteridophytes than can be

found in most counties in central and western Oklahoma.

Muskogee County, having an area of 826 sq. mi., is

located in northeastern Oklahoma in the transition zone

between the oak-hickory forest on the east and the grass-

land on the west. Ferns do not grow in the commonest
type of native vegetation, the tall grass prairie. Low
hills of sandstone in the county are covered with the oak-

hickory forest and support ferns on the rock outcrops

and rocky soil. One sandstone hill, appropriately named
Fern Mountain, has a variety of ferns. It is the only

known station in the county for two species and one of

two stations for a third fern. Limited outcrops of lime-

stone, which have a mesophytic maple-oak forest, occur

°n hillsides at the western border of the Ozark plateau.

1 Uttle, E. L., Jr. A botanical survey of Muskogee County,

Oklahoma. Unpublished thesis, Univ. of Chicago. 1929.
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These limestone bluffs on Braggs Mountain have aoo
richer display of ferns than is found in any other part

of the county.

The Ozark plateau a short distance eastward has a

larger list of ferns, including species which apparently

do not reach Muskogee County. Two of these, Addantum

pedatum L. and Polystichum acrostichoides (Michx.)

Schott, are common in Cherokee County only two miles

from the Muskogee County line.

The Muskogee County list of eleven species, with brief

notes, follows

:

Ophioglossum engelmanni Prantl. Found at one

station on moist soil, maple-oak forest, Braggs Mt.

Asplexium platyneuron (L.) Oakes. Limestone and

sandstone ledges.

Asplenium resiliens Kunze. Limestone ledges,

Bragg 's Mt.

Camptosorus rhizophyllus (L.) Link. Shaded sand-

stone rocks, Braggs and Fern Mts.

Ciieilanthes lanosa (Michx.) Watt Dry sandstone

ledges, oak-hickory forest, Fern Mt. Bush 2 also cites a

specimen: Muskogee, Muskogee County, Palmer 11202.

Nov. 3, 1915.

Filix fragilis (L.) Gilib. Limestone and sandstone

ledges.

Notiiolaena dealbata (Pursh) Kunze. Dry open

limestone ledges, Braggs Mt. and vicinity.

Pellaea atropurpurea (L.) Link. Limestone and

sandstone ledges.

Polypopium polypodioides (L.) Watt. Dry sand-

stone bluff, Fern Mt.

Woodsia obtusa (Spreng.) Torr. Rock crevices and

sandy soil, open oak-hickory forest. This is the com-

2 Bush, B. F. Ferns of Oklahoma. Amer. Midland Naturalist

12: 91-112. 1930.
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monest and most widely distributed pteridophyte in the
county and perhaps in the state.

Equisetum praealtum Raf. Found only in sandy
soil along bank of Canadian River.

College
ford, Okla.

Shorter Notes

Polypodium vulgare (?) Churchiae.—Mrs. Chis-

holm has kindly sent me a frond from her plant of this

form. The first impression on seeing the frond was that

it did not in anj- way resemble a Polypodium, and a close

examination of the entire specimen confirmed this im-

pression.

The frond was about 18 centimeters in length, but evi-

dently not all of the stipe was present. The article by
Leeds in the January-March number might have been

written about this particular frond, and it is unneces-

sary to again state the points of resemblance and differ-

ence he mentions. It should be added that not only the

surface texture is like that of Dryopteris marginalis, but

also the appearance by transmitted light. When held

close to an electric light bulb and examined with a

strong magnifying glass the cellular structure can just

be made out indistinctly. The tissues seen in this way
are exactly like those of the Dryopteris, and do not at

all resemble those of the Polypodium

.

The exterior of the stipe is that of Dryopteris margi-

nalis. It is grooved in front, and obscurely ridged on

each side. The ridges on the stipe of the Polypodium

leuous

of the Dryopteris. The ridges on the

latter can be seen best by ghmcing light from an electric

bulb.
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When the stipe of Polypodium vulgare is cut across as

closely as possible to the end and examined with a lens,

it is seen to have three roundish fibrovascular bundles.

Unless the frond is very large, a cut 3 or 4 millimeters

above the first will show only two bundles, while still

farther up there is only one bundle. All the species of

Dryopteris related to D. marginalis have normally two

bundles towards the front of the stipe, and usually three

at the back, with the middle one larger than the other

two. In D. goldiana there are almost always five bun-

dles at the back, and there may be the same number in

unusually large stipes of the other species. Only in very

small stipes will there be less than three bundles at the

back. In no case do the bundles run together so soon

as in Polypodium vulgare. The stipe of var. Churchiae

has typical bundles of Dryopteris marginalis, two in

front, and three at the back, with the middle one dis-

tinctly larger than the two next to it.

The facts presented by Leeds were convincing, and the

results of my examination do no more than help to con-

firm his conclusions.—C. E. Waters, Washington, D. C.

ISOETES MELANOPODA IN THE WlCHITA MOUNTAINS.

Oklahoma.—A record of Isoetes melanopoda var. pal-

lida Engelm. in Oklahoma may justify brief mention.

The only published records 1 of this genus of quillworts

in the state seem to be based on two species collected by

George D. Butler2 at Limestone Gap, now in Atoka

County, southeastern Oklahoma, in 1875 and 1877.

i See Pfeiffer, Norma E. Monograph of the Isoetaceae. Ann.

Mo. Bot. Gard. 9: 79-232. 1932; Bush, B. F. Ferns of Oklahoma.

Amer. Midland Naturalist 12: 91-112. 1930; Jeffs, R, E. t
and E.

L. Little, Jr. A preliminary list of the ferns and seed plants of

Oklahoma. Publ. Univ. Okla. Biol. Surv. 2: 33-101. 1930.

2 Butler, G. D. A list of some of the most interesting plants col-

lected in the Indian Territory. Bot. Gaz. 3: 65-68, 74-78. 1878.
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b^ -^ xxo asThese were determined by Dr. Geo
Isoetes melanopoda J. Gay and /. butleri Engelm., the

latter a new species.

On April 16, 1932, the writer discovered immature
plants of Isoetes near Craterville, in the Wichita Moun-
tains, Comanche County, southwestern Oklahoma. Ma-
ture specimens collected July 16 were kindly determined
by Dr. T. Chalkley Palmer as Isoetes melanopoda var.

pallida Engelm. Specimens have been deposited in the

United States National Herbarium and in the Her-
barium of the American Fern Society.

At its AVichita Mountain station Isoetes was growing
*

in water several inches deep in two hollowed out granite

boulders n an exposed granite hillside. Other hydro-

phytes growing in these pools were Collitriche, llysan-

thes anagallidea, Heteranthera limosa, and Spirogyra.—
Elbert L. Little, Jr., Southwestern State Teachers

College, Weatherford, Okla.

Concerning Osmunda cinnamomea f. frondosa.—In
a recent number of the Fern Journal (23: 3. 1933)

the writer reported and illustrated this form of the cin-

roadside

a.sof Berlin, Rensselaer County, New York. It \

that normal spore-bearing fronds were entirely absent

ni the colony (of about 20 plants), every frond being

fertile at the tip, as illustrated. It was further observed

that the presence of road tar about their roots might be

a factor responsible for this condition. The specimen-
Avere collected July 6, 1932 (a month later than the nor-

mal fruiting period in this locality), and specimens have

nice been distributed to a number of herbaria.

3 Engelmann, G. The species of Isoetes of the Indian Territory.
B<>t. Gaz. 3: 1. 1878.
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On June 7, 1933, the station was revisited and it was

noted that of the original colony only about 5 plants had

survived the road tar treatment and were fruiting in the

normal way. Two of these were plants which had been

staked and from which some of the "frondosa" forms

had been collected the previous July.

It is evident that, in this case at least, the frondosa

form was directly caused by injury due to road tar

about their roots and the surviving plants have resumed

their normal fruiting method.—H. D. House, New York

State Museum, Albany, N. Y.

New Laws for Plant Conservation.—On March 1,

1933, a statute went into effect in Arizona forbidding

the collection of all Polypodiaceae, cacti and Crassula-

ceae on land not owned by the collector, and the taking

of all plants growing within 200 yards of any highway.

A penalty of a fine not to exceed $300 for each offense is

provided. In order to remove plants, permits from the

State Commission of Agriculture and Horticulture and

also from the owner of the land are required.

Texas also has a recent statute forbidding the takm

of "shrubs, vines, flowers and moss" from the enclosed

land of another. Fines of one to ten dollars are pro

vided for.

To protect the beauty of roadsides by prohibiting the

taking of plants seems likely to become a popular device.

West Virginia, in the east, has such a law; and otnei

states which attract visitors by their scenery will prob-

ably follow suit, if any noticeable damage along the

roadsides occurs.

-

An Extreme Phase of Osmunda cixnamomea, forma

auriculata.—The accompanying photograph illustrate

a phase of Osmunda cinnamomea, forma auricula {l
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(Hopkins) Kittredge so extreme that it seems to war-

rant notice in the American Fern Journal.

I discovered three plants, two near to each other and

one about one-fourth of a mile away. They were found

on Bailey Island in Casco Bay, off the coast of Maine,

at both ends of a swamp. The fronds are two and one-

half to four feet tall and are similar in all respects to

any other Osmunda cinnamomea, except in the charac-

teristic basal lobe of the pinnae. The first pinnule,

greatly elongated, protrudes forward at just about a

ninety-degree angle from the rest of the pinna. I" Bome

instances the second, third and even the fourth pinnules

are somewhat elongated and protruding.

The photograph shows the first five pairs of pinnae of

one frond. The pinnule of the upper right pinna is four

and one-half inches loner, one-fourth of an inch longer

than the pinna. The pinnules are most abnormal on the

fourth or fifth pinna from the base and then diminish

in size until at the top there is hardly any variation from

a normal frond.

specimens nule

grew from the inferior side of the mid-rib except one.

That is shown on the superior side of the lower Iett

pinna in the photograph.

—

Blaisdell Kuli>, New Bruns-

wick, New Jersey.

Notes on Tennessee Ferns.—Explorations this sea-

son in Tennessee have resulted in the discovery of tw

ferns hitherto unreported from the State.

Thelypteris cristata (L.) Nieuw. was found for the

r?
first time on June 15, 1933, growing in a sphagnum bo

in Shady Valley, Johnson Co. With it was associated

Thelypteris palustris (Salisb.) Schott, var. pubesce*

(Lawson) Fernald, which has been reported but once

before from Tennessee.

i Amer. Fern Journ. 20: 145, 146.
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Dryopteris Phegopteris (L.) C. Chr. was added to the
State list June 25, 1933, when a colony of this species
was on
Roaring Fork Creek, Mt. LeConte, Sevier Co. This
collection represents an interesting extension of the
range of this fern.

Fronds of the above ferns have been deposited in the

following herbaria : The University of Tennessee ; J. K.
Underwood, University of Tennessee; U. S. National

Herbarium; Gray Herbarium; Brooklyn Botanic Gar-
den; and The New York Botanical Garden.—J. K.
Underwood and Aaron J. Sharp. Knoxvitte. Tennessee.

American Fern Society

Some of our readers may possibly remember that

about a year ago we asked for reports from members of

the Society who had fern gardens, no matter how small,

hoping thus to get a sort of census of ferns in cultivation

in the United States and to gather a fund of information

which would be of interest in itself and might serve as

a clearing house of useful suggestions. The response

was disappointing; just three reports were received.

These are here printed, in the hope that they may yet

arouse some interest in the matter.

Some time ago the editors of the Fern Journal, re-

sponding to a suggestion by the writer, called for infor-

mation regarding the number and size of hardy fern

collections amor
the plant kingdom.
The species and varieties listed here are to be found

This col-grounds*w«.^A v^^ vj. tilt i^ui*.mv ^*V ~^ v-^jp'-~~. --

lection was begun in the spring of 1932 with the gather-

lng of our local species insofar as our rather rigid policy
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of conservation permitted. As the practically limitless

and interesting educational possibilities of a representa-

tive collection of North American ferns and their allies

came to be realized, correspondence was opened with

friends and members of the society with the result indi-

cated below. I use the word "hardy' ' with definite

reservations as it is quite uncertain which of our intro-

duced species will prove hardy and which will winter-

kill. It may be said with certainty that we have grave

doubts regarding a few of the ferns such as Adiantum

Capillus-Veneris, and Cheilanthes Feei, although Buf-

falo is in latitude 42° 52' and has a fairly equable cli-

mate due to the tempering influence of Lake Erie.

For the most part, the woodland and bog ferns, de-

manding as they do acid conditions, were mulched with

peat-moss and decayed leaves. For the calcicolous ferns

a rockery was constructed of limestone but it became

early evident that very little lime was leaching out and

consequently it was deemed advisable to water with a

little lime water every two weeks. Phyllitis, Campto-

sovus, and Pellaea responded quickly by throwing up

several new fronds.

Evidently such a collection calls forth endless experi-

mentation in simulating, as near as is possible, the nat-

ural habitat from which each fern came. We invit<

correspondence and exchange with any one interested in

a similar enterprise.

POLYPODIACEAE

Polypodium Scouleri Hook. & Grev.
Polypodium virginianum L.

Polypodium vulgare L. var. columbianum Gilbert

Polypodium vulgare L. var. occidentale Hook.
Adiantum pedatum L,

Adiantum Capillus-Veneris L.
Adiantum emarginatum Hook.
Pteridium latiusculum (Desv.) Hi
Cheilanthes Feei Moore.
Cheilanthes gracillima D. C. Eat<
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Pellaea andromedtfolia Fee.

Pellaea atropurpurea Link.
Pellaea ornithopus Hook.
Woodwardia areolata Moore.
Woodwaria radieans Smith.
Asplenium platyneuron Oakes.
Asplenium Trichomanes L.

Phyllitis Scolopendrium (L.) Newman.
Athyrium acrostichoides (Sw.) Diels.

Athyrium angustifolium (Michx.) Milde.

Athyrium angustum (Willd.) Presl.

Athyrium angustum (Willd.) Presl. var. californicum Butters.

Camptosorus rhizophyllus Link.

Polystiehum acrostichoides (Michx.) Schott.

Polystiehum Braunii (Spenner.) Fee.

Polystiehum munitum Presl.

Polystiehum Andersonii Hopkins.
Polystiehum aculeatum (L.) Roth.

Polystiehum angulare Presl.

Thelypteris cristata (L.) Nieuwl.
Thelypteris cristata (L.) Nieuwl. var. Clmtomana (D.

<
.

Eaton) Weatherby.
Thelypteris Filix-mas (L.) Nieuwl.

Thelypteris fragrans (L.) Nieuwl.

Thelypteris Goldiana (Hook.) Nieuwl.

Thelypteris hexagonoptera (Michx.) Weatherby

Thelypteris marginalis (L.) Nieuwl.

Thelypteris noxeboracensis (L.) Nieuwl.

Thelypteris palustris Schott.

Thelypteris simulata (Davenp.) Nieuwl.

Thelypteris spinulosa americana (Fisch.) \\ eatherDy.

Thelypteris spinulosa intermedia (Muhl.) Nieuwl.

Gymnogramme triangularis Kaulf.

Cystopteris bulb ifera (L.) Bernh.
Cystopteris frag His (L.) Bernh.

Woodsia alpina (Bolton) S. F. Gray.

Woodsia ilvensis (L.) E. Br.

Woodsia obtusa (Spreng.) Torr.

Dennstaedtia punctilobula (Michx.) Moore.

Onoclea sensibilis L.
Pteretis nodulosa (Michx.) Nieuwl.

Lomaria spieant Desv.
Aspidium nevadense D. C. Eaton.

Aspidium rigidum argutum D. C. Eaton.

SCHIZAEACEAE

Lygodium palmatum (Bernh.) Sw.

OSMUNDACEAE

Osmunda cinnamomea L.

Osmunda Claytonmnah. rmmtM \ r
Osmunda regalis L. var. spectabihs (Wind.; ^ray.
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Ophioglossaceae

Ophioglossum vulgatum L.
Ophioglossum Engelmanni Prantl.
Botrychium lanceolatum angustisegmentum Pease and Moore
Botrychium obliquum Muhl.
Botrychium obliquum Muhl. var. dissectum (Spreng.) Clute.

Botrychium ramosum (Roth) Asehers.
Botrychium ternatum intermedium D. C. Eaton.
Botrychium virginianum (L.) Sw.

*

Marsileaceae

Marsilea quadrifolia L.

Salviniaceae

Azolla caroliniana Willd.
Salvinia natans (L.) All.

Equisetaceae

Equisetum arvense L.
Equisetum fluviatile L.
Equisetum hyemale affine (Engelm.) A. A. Eaton.
Equisetum scirpoides Michx.
Equisetum prealtum Raf.

Lyoopodiaceae

Lycopodium clavatum L.
Lycopodium complanatum flabelliforme Fernald.
Lycopodium lucidulum Michx.
Lycopodium obscurum L.
Lycopodium obscurum dendroideum (Michx.) D. C. Eaton.

Lycopodium tristaehyum Pursh.

Selaginellaceae

Selaginella apus (L.) Spring.

Ceratopterideae

Ceratopteris thalictroides Brongn.

Irving William Knobloch, Buffalo, N. Y.

I have had a fern garden for a good many years. Io

fact, I have had a fern garden the 25 years I have been

istudying ferns except one year. I have moved seven

times in the twenty-five years and I have had a fern gar-

den 2-fc summers out of the 25 years. I have 39 species

or subspecies growing in my garden now. Here is the

list:
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1. Ophioglossum TW^a^wm.
2. " 67i<7eZmawni.

3. Botrychium obliquum.
4. << dissectum.

5. ternatum var. intermedium.

6. " virginianum.

7. Adiantum pedatum.
8. Onoclea sensibilis.

9. Pteretis nodulosa.

10. Polypodium virginianum.

11. Pellaea atropurp-urea.

12. " glabella.

13. Asplenium platyneuron.

14. << trichomanes.

15. Athyrium angustifolium.

16. " acrostichoides.

17. " asplenioides.

18. Camptosorus rhizophyllus.

19. Polystichum acrostichoides.
m

20. << << incisum.

21. << niunitum.

22. " b rati n ii.

23. << lonchitis.

24. Dryopteris hexagonoptera.
25. << thelypteris.

26. << goldiana.

27. << marginaiis.

28. « * var.

29. " spinulosa.

30. " intermedia.

31. filix-mas.

32. Cystopteris fragilis.

33. " • bulbifera.

34. Woodsia obtusa.

35. << cathcartiana.

36. " glabella.

37. Osmunda regalis.

38. claytoniana.
39. " cinamomea.

F\ W. Graves, Bentonsport, Iowa

In answer to your questions regarding collections

hardy ferns I wish to state I have in answer to—

No. 1. Yes.

No. 2. Seventy-eight (46 X. Am., 32 foreign).

f

Clay
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On September 21st, 1933, the Delaware County Insti-

tute of Science, Media, Pennsylvania, observed the 100th

anniversary of its organization. The Institute held open

house during the morning ; this was followed by a recep-

tion to visiting delegates from other scientific institutions

and societies, a luncheon and afternoon and evening

meetings. In response to an invitation from the Insti-

tute, President Maxon appointed Mr. Arthur N. Leeds

and Dr. Edgar T. Wherry as delegates of the Fern

Society for the occasion.
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New Tropical American Ferns—XI 1

*

William R. Maxon

In continuation of the present series of short papers
two new ferns are herewith described from the lowland
tropics of eastern Peru. Both belong to subgroups rep-

resented in America by very few species, and indicate

the advantage to be gained by intensive exploration of

the kind conducted by the collectors.

Polypodium loretense Maxon, sp. nov.

§ Phymatodes. Rhizoma funiforme, paleis integris
firmis concoloribus eastaneis attenuates dense vestitum.
Folia subsessilia; laminae simplices integrae elliptico-

lanceolatae, basi acuminatae, apice abrupte acuminata-
caudatae, papyraceae, omnino glabrae et nudae, subpel-
uieidae, venis omnibus prominulisj areolae paracostales

^aximae plerumque in 3-8 areolas secundaria^ inaequales
divisae fertiles, soris eparaphysatis rotund is magnis
supra medium compitalibus, 2(K30 jugis, non impreseis,
inter costam et marginem mediis.

§ Phymatodes. Rhizome wide-creeping, funiform,
1-5-2 mm. thick, densely imbricate-paleaceous ; scales

Persistent, appressed, subulate-attenuate, 7-9 mm. long,

about 1 mm. broad in the peltately attached basal third,

^air-pointed, light castaneous, concolorous, lustrous,

nnn, the margins entire, not scarious. Fronds subclis-

tant (inserted 2-12 cm. apart), 15-25 cm. long, subses-
srie

; blades simple, lance-elliptic, 2.5-5 cm. broad, acu-

1 Published by permission of the Secretary of the Smithsonian

^stitution.

[Volume 23, No. 3, of the Journal, pages 73-104, plates 4 and
5

> waa issued November 30, 1933.]
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mutate at base, abruptly acuminate-caudate at apex (the

tip 2-5 cm. long), entire, firmly papyraceous, translu-

cent, glabrous, naked ; costa slender, strongly elevated

beneath ; venation manifest throughout, prominulous,

the costal areoles narrow, mostly with 1 or 2 simple or

forked included veinlets; paracostal areoles large,

obliquely oblong, extending more than half-way to mar-

gin, in fertile fronds sometimes undivided and subphle-

bodioid in soriation, but mostly composed of 3-7 minor

areoles (these appendiculate or not), rarely with 8-10

minor areoles, as frequently in sterile blades; distal

areoles arranged in 2-3 rows, irregularly angulate; sori

20-30 pairs, uniserial, nearly medial between costa and
margin, 5-6 mm. apart, mostly compital, borne beyond

the middle of the paracostal areoles, superficial, 2-3 mm.
in diameter, round or rarely oval, the sporangia very

numerous; paraphvses wanting.
Type in the U. S. National Herbarium, no. 1480064,

collected at Balsapuerto, in the lower Rio Huallaga

basin, Dept. Loreto, eastern Peru, altitude 150-350

meters, climbing on shrubs in dense forest, Aug. 30,

1929, by E. P. Killip and A. C. Smith (no. 28602).

Other specimens at hand are as follows:

Peru : The tvpe locality, alt. 150-550 meters, Killip d

Smith 28392, 28500. Iquitos, Dept. Loreto, alt. 100

meters, Killip & Smith 272*5. Santa Rosa, lower Rio

Huallaga below Yurimaguas, Dept. Loreto, alt. 135

meters, Killip & Smith 28790. Mishuyacu, near Iquitos.

Dept. Loreto, alt. 100 meters, Killip d; Smith 2!>S!K).

Puerto Bermudez, Dept. Junin, alt. 375 meters, Kilhp

((• Smith 26556.

Brazil: Cachoeira Caranguejo, Rio Caiiabury, State

of Amazonas, Holt d Blake 552.

A well-marked species, agreeing in its glabrous fronds,

nonparaphysate sori, and general pattern of venation

with P. persicariaefolium SchracL, but differing in its

abruptly acuminate-caudate blades, subeoriareoiis tex-

ture, somewhat less oblique primary veins, and particu-

larly in its short sori, which are round or at most ver.\

rarely oval, as opposed to the oblong to linear, oblique

sori of P. persicariaefolium.
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Pteris Killipii Maxon, sp. nov.

§ Litobrochia. Folia 1.5 m. plus minus longa, stipi-
tibus bieoloribus hirtellis laminas multo superantibus

;

laminae subdeltoideae pinnato-pinnatifidae, pinnis pau-
jSjugis sessilibus oblique patentibus, infimis bipartitis,
liarum partibus duobus et pinnis ceteris lineari-laneeo-
latis attenuatis; segmenta ohlonga apice rotundata, ala
eostali latissime conjuncta; venae prominulae, basales
biarcuatae, ceterae in areohis 2-3 seriatas breves inter
castas eostulasque et marginem anastomosantes ; sori
tineares e sinubus fere ad apieem egredientes, indusio
angusto manifesto antrorse hirsuto; costae costulaeque
pilis septa tis copiose vestitae; parenchyma membranaceo-
herbaeea, supra strigillosa, subtus villosula.

§ Litobrochia. Rhizome ascending; scales linear-
attenuate, 4-5 mm. long, castaneous, lustrous, denticu-
Jate-subfibrillose. Fronds erect, 1.35-1.8 meters long;
stipes nearly twice as long as blades, 3-4 mm. thick at
subterete castaneous base, rounded and castaneous on
dorsal face throughout, sulcate and tawny-olive ven-
frally, hirtellous; blades subdeltoid, 50-65 cm. long, 50
cm, broad, pinnate-pinnatifid

;
pinnae 4 pairs (and a

tenninal one), opposite, inserted 6-10 cm. apart, mostly
e (uppermost semiadnate but not decurrent), the

basal ones bipartite, 30-35 cm. long, the others simple,
-0-30 cm. long, 3.5-5.5 cm. broad, narrowly lance-linear,
attenuate at apex, oblique-spreading; segments 35-40
pairs, close, subhorizontal, subfalcate, oblong, slightly
narrowed toward the rounded apex, mostly 1-2 em. long,
'~ !> mm. broad at sinus, broadly joined (costal wing
mm. broad on each side), the upper ones gradually
smaller, finally joined to the long-acuminate entire apex
(2-3 cm, long)

; rachis similar to stipe; costae terete be-
^eath and villous-hirsute, densely so above; costules ele-

cted and laxly hirsute on both sides, especially beneath

;

veins elevated, thick, invariably forming 2 unequal costal
ff« between a pair of costules and anastomosing in 2-3
series of pentagonal or hexagonal areoles: leaf tissue

%ht to yellowish green, nearly concolorous, membrano-
"erbaeeous, copiously villosulous beneath, freely but
Weakly atrigillose above; margins lightly cartilaginous,
trongly ciliate-hirsute where fertile, the stiff introrse
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hairs exceeding the indusium ; sori linear, mostly extend-

ing from base of sinus nearly to apex, the indusium

about 0.3 mm. broad, membranous, entire, hirsute and

sparsely ciliate.

Type in the U. S. National Herbarium, no. 1359262,

collected at Schunke Hacienda, above San Ramon, Dept.

Junin, Peru, alt, 1400-1700 meters, in dense forest, June

8, 1929, by E. P.'Killip and A. C. Smith (no. 24697).

Two other numbers, also from the Department of Junin,

were collected
i

' east of Quimiri Bridge, near La Merced,

alt. 800-1300 meters, in dense forest," June 1-3, 1929,

by Killip and Smith (nos. 23919, 23962), and there is in

the Kew Herbarium an excellent unidentified specimen

collected in August, 1856, by Spruce (no. 4063) "in

monte Guayrapurima, prope Tarapoto." These are all

in close agreement.

The present species belongs to the small group typified

by P. sericea Fee and need be compared only with P.

Buchtienii Rosenst., founded on material from Bolivia

(Bnchtien 1068), of which two small teratological fronds

are at hand from Dr. Buchtien and a small partially

fertile pinna of the actual type from Dr. Rosenstock.

Differences are noted in the unicolorous stipes, deeurrent

upper pinnae, rigidly subcoriaceous leaf tissue, aeutisn

or even pungent segments, and 3-5 costal (intercostular)

areoles of P. Buchtienii, but these may not all be found

to prevail in normal material.

Washington, D. C.
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Fern Field Notes, 1933

Edgar T. "Wherry1

Asplenium montanum.—As its species name implies,

tins Spleenwort is best developed in the mountains (of

the eastern United States), but it occasionally descend
to fairly low altitudes. Thus, it has long been known to

occur on a cliff rising from the Potomac River 2\ miles
east of Deanwood, Fairfax County, Virginia (recorded
in the Flora of the District of Columbia and Vicinity as

above Great Falls ") . The contour lines on the Seneca

quadrangle of the U. S. Geological Survey indicate this

to lie 175 feet above sea-level. In August, 1932, it was
discovered by a young amateur botanist, Arlton Murray,
still nearer to the District of Columbia, namely on a cliff

along Northwest Branch, \\ miles north of Burnt Mills,

in Montgomery County, Maryland. This lies so much
nearer the Fall Line that it might have been expected
to be even lower in altitude; the stream has, however, a

rather steep gradient, and a visit to the locality in com-
pany with Dr. William R. Maxon and Mr. J. E. Benedict,

Jr., on February 22, 1933, enabled it to be located on
the topographic map, which showed it to he 230 feet

above sea-level. The colony is a very small one, only

' or 8 plants being in evidence on the rock. The occur-

rence is worth placing on record, however, both as rep-

resenting a range-extension of the species into a new
county, and as illustrating the remarkable fact that even

m a region supposedly well explored there are still dis-

coveries in plant geography to be made.

On July 31, 1933, this fern was collected on slate cliffs

along the James River at both ends of the bridge running
from Bremo, Fluvanna County, to New Canton, Buck-

1 Contribution from the Botanical Laboratory and Morris Arbo-
retum of the University of Pennsylvania
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ingham County, Virginia. The Palmyra topographic

sheet shows these colonies also to have an elevation of

250 feet. The record for the growth of the species at

low altitudes is thus still held by the stations along the

Susquehanna River in the southern parts of York and

Lancaster Counties, Pennsylvania, several of which lie

little more than 100 feet above mean sea-level.

Asplenium bradleyi.—This rare species has appar-

ently been recorded but twice in West Virginia, on

Muddy Creek Mountain in Greenbrier County, near the

southern boundary of the state (Fred W. Gray), and

near Fayetteville, Fayette County (Maurice Brooks).

It has now turned up considerably further north, on the

southwest-facing cliffs of New Creek Mountain, 2 miles

southwest of Corners P. 0., in Grant County.

Asplenium resiliexs.—For many years the northern-

most known occurrence of the Black-stem Spleenwort has

been in the vicinity of Front Royal, Warren County.

Virginia, latitude 38° 55'. In 1930, however, its range

was extended to latitude 39° 10' by its discovery alon

the North Fork of Patterson Creek, in Grant County.

West Virginia (Natalie B. Kimber and Mary F. Wright,

specimen in herbarium Academy Natural Sciences Phila-

delphia.) On July 23, 1933, 3. E. Benedict, Jr., and I

decided to make an effort to find it still further north

and selected Jefferson County, West Virginia, as a prom-

ising region, in view of the extensive outcrops of lime-

stone rock occurring there. At Bloomery, 3 miles

southeast of Charles Town, a new bridge lias been con-

structed across the Shenandoah River, and from this

bridge limestone cliffs were seen to extend southward

along the east bank of the river. At -first only the com-

moner spleenworts could be found there, but we fihaUy

came upon one especially moist, sheltered crevice, sup-

porting 6 or 8 plants of the desired species, thus extend-

ing its known ranee north to latitude 30° 15 .
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This record was able to stand, however, for but a few
weeks. On August 8, 1933, Mr. Walter S. Lapp and I

visited a cliff on the north bank of the South Branch
of the Potomac River at Grace, two miles southwest of

Springfield, Hampshire County, West Virginia. This
cliff is interesting in that the upper part is of a fossil ifer-

ous sandstone, the soils in crevices tending to become acid

there, while the lower part is limestone, and the soils

correspondingly circumneutral throughout. Polypodium
*

virginianum and Selaginella rupestris proved to be lim-

ited to the more acid situations, and Cheilanthes lanosa

to be best developed there. Pellaea atropurpurca and
Asplenium eryptolepis (ruta-muraria of old) grew only,

and Woodsia obtusa and Asplenium platyneuron most

frequently, in the more limy substrata. In sheltered

places at the lower levels a few small plants of Asplenium

omanes were seen. Fortunately, just before leav-

mg, inspection was made of a crevice near the base,

where the limestone had weathered back to a depth of

about 25 cm. for several meters along the stratum, and
this proved to hold in its inner recesses several plants of

unmistakable Asplenium resiliens. Latitude 39° 25'

thus becomes its present known northern limit.

Tiielypteris simulata.—While the books give Mas-

sachusetts Fern as the common name of this species, that

Name is apparently without significance in connection

With it, and the suggestion is here made that it be called

Bog Fern, because it is about as characteristic of

sphagnum bogs as its relative, the Marsh Fern, is of

marshes. The Bog Fern is very rare southward, and so

far as I know the only published records for Maryland
have referred to Coastal Phi in occurrences. It was

therefore interesting to find it, on August 4. in a l)<>«rgy

woods south of the National Highway 3 miles east of

Grantsville, Garrett County, at an altitude of 2,575 feet.
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Ophioglossum exgelmanni.—The record of the find-

ing of the Limestone Adders-tongue in Frederick

County, Virginia, by Mr. Hunnewell in a recent number

of this Journal brings the number of counties of this

state in which it is thus far known to five. A sixth may

jjiow be added: it was collected on July 26 by J. E.

Benedict, Jr., and the writer one mile west of Harrison-

burg, Rockingham County. Though not representing a

new county, the following report may also be of interest.

About 2 miles northeast of Staunton, XL S. Highway

Xo. 11 forks, the left-hand branch avoiding traffic by

entering only the outskirts of the town. Southwest from

the filling station in the fork there extends a long series

of limestone ledges with clayey depressions between, and

here this fern is probably as abundant and accessible as

anywhere in the northeastern part of its range. It

grows in dense clay, mingled with the usual weeds of

pastured land, and can best be found after a rainy spell.

AVoodsia in North Carolina.—The manuals give the

range of Woodsia ilvensis as extending into this state,

but no specimens appear to be preserved in any her-

barium, so that this report must be considered as lackin

adequate foundation. On the other hand,

or

On the other hand, Woodsia sco-

pulina (or its southeastern representative) is unquestion-

ably represented by a specimen in the New York Bo-

tanical Garden. This had been collected by the late

J. A. Ferriss, supposedly on a cliff in the Craggy Moun-

tains, in Buncombe County. Mr. William A. Knight.

Mr. J. E. Benedict, Jr., and I recently spent a day in

that region, exploring a number of cliffs, but were un-

able to find any trace of it. As its reported occurrence

on White Oak Mountain in Polk County has also never

been rediscovered, the presence of any species other than

IF. ohtusa in North Carolina remains doubtful.

Philadelphia, Pa.
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Ferns of the Mammoth Cave National Park
Region

Wm. Barton Youmans

During the summer and fall of 1932 a study was un-
dertaken of the ferns of the Mammoth Cave National
Park region with the purpose of throwing some light on
the question of the importance of certain factors which
enter into the habitats of ferns, especially soil reaction,

*

moisture, and temperature. The topography and geol-

ogy of the region make it especially suited to the growth
of a number of species, since it has a variety of calca-

reous and siliceous soils, plateaus, wooded slopes, valleys,

cliffs, ravines, ponds, streams, sinks and caves.

Occasional observations have been made of the ferns

of this region for at least sixty years. In 1878 the book

by John Williamson on "Ferns of Kentucky" was pub-

lished. This book, which has the distinction of being one

of the first important works on ferns published in the

United States, includes descriptions, original drawings,

and some recorded habitats for all of the species found

in the state previous to that date. About thirty-eight or

forty species are discussed in it which were considered

indigenous to the state. Among 'those who supplied

Williamson with information concerning the localities

"where certain species were to be found was Professor

John Hussey, of Purdue University, who was appointed

botanical assistant in 187-1 of a party sent by the Ken-

tucky Geological Survey into the district of Edmonson.

Antler, and Graj-son Counties. Hussey was interested

Primarily in the timber but was continually on the watch

for a new or rare species of fern. Several of his vivid

ons

Mamm o

onson
son 's book.
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A more recent contributor to the literature on Ken-

tucky ferns was Sadie F. Price, of Bowling Green, in

"Warren County, which is adjacent to Edmonson. Her

"Flora of Warren County, Kentucky," includes a list

of twenty-seven species of ferns. Miss Price also made

occasional excursions into Edmonson County and the

Mammoth Cave region in search of rare species of ferns

which had been mentioned by Hussey. In her "Contri-

butions toward the Fern Flora of Kentucky," she lists,

with one exception, the same species described by Wil-

liamson.

The following species were found in the region. The

nomenclature used is that of Britton and Brown, ed. 2.

1. Adiantum pedatum. Maiden-hair Fern. Best

growth on medium-wooded slopes. Not found in any of

the numerous sinks and rarely in the damp cool ravines.

2. Asplenium pycnocarpon. Narrow-leaved Spleen-

wort. Eestricted to the bottoms of sinks, bases of cliffs,

and well-shaded ravines.

3. Asplexium pi^atyneuron. Ebony Spleenwort.

Found chiefly on the white soil of the sandstone plateaus,

frequently in dry, open places. Not found in the sinks

and ravines.

4. Athyrium Fii/IX-foemina. Lady-fern. Confined

almost entirely to sandstone cliffs.

5. Athyrium thelypteroides. Silvery Spleenwort.

About five plants observed. Either at the bottom of

sinks or in damp ravines.

6. Dryopteris Goldiana. Goldie's Fern. Found only

at the bottoms of three sinks.

7. Dryopteris marginalis. Evergreen Wood-fern.

Especially numerous on north hillsides or in sinks.

8. Dryopteris hexagoxoptera. Broad Beech -fern.

On medium-wooded slopes where the undergrowth was

sparse.
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9. Dryopteris intermedia. American Shield-fern.

Pound only at the bases of sandstone cliffs.

10. Filix bulbifera. Bulblet Cystopteris. The most

common species at the bottom of Cedar Sink. Only one

or two plants were found at other points in the region.

Always on limestone.

11. Filix fragilis. Brittle Fern. Large clumps

found at the bottom of one sink. The temperature at the

bottom of this sink was 26 degrees F. lower than at the

top of the ridge.

12. Onoclea sensibilis. Sensitive Fern. Found only

along Green River shortly above the average water level.

Fronds gave evidence of having been submerged.

13. Osmunda Claytoniaxa. Clayton
T

s Fern. Not

definitely identified since no fertile fronds were present.

At base of a cliff. Only one plant observed.

14. Peldaea atropurpurea. Purple-stemmed Cliff-

brake. Found on the limestone cliffs surrounding Cedar

Sink. Only one or two specimens at other points in the

region.

15. Polypodium polypodioides. Gray- or Tree-Poly-

Pody. Found on the branch of a sycamore tree on the

bank of Green River. About twenty-five feet above the

average water level.

vu .gare. Common Polypody. Chiefly

on moss-covered sandstone rocks.

17. Polystichum acrostichoides. Christmas-fern.

Most common fern on all of the wooded slopes. Super-

seded by other species in the more specialized habitats.

18. Pteridium aquieinum. Bracken. On siliceous

soils along the edges of ridges.

Boschiaxum. Filmy-fern. Bristle-
© t>xxv> V.V*-

fern. house

as protectee!

an unfailing supply of moisture.
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20. Woodsia scopulina. Rocky Mountain Woodsia.

Shortly after this species was identified as the above it

was noticed in a recent issue of the Amer. Fern Jour.

(Vol. 23, No. 1, pp. 27-28) that a specimen found in

Unicoi County in Tennessee had just been identified as

Woodsia scopulina. It was stated that this extends the

recorded range for the fern. Apparently, this species

has not been reported as far south in non-mountainous

areas as this locality where it is found in the Mammoth
Cave region.

21. "Woodsia obtusa. Blunt-lobed Woodsia. Found
at the east end of Indian Hill.

Miss Price listed seven species for Warren County

which were not found in the Mammoth Cave region dur-

ing this survey. Since the physical features of the two

counties are somewhat similar it may be presumed that

some of these species may also be found in Edmonson
County and, more specifically, in the Mammoth Cave

region. The species are, as she listed them, Cheilanthes

vestita, Asplenium pinnatifidum, Asplenium Tricho-

manes, Camptosorus rhizopkyllus, Aspidium Th elyp-

teris, Asplenium Bradley i, and Osmunda cirnunnomea.

Three of these, Asplenium Bradleyi, Asplenium Tru-ho-

manes, and Cheilanthes vestita, were found in Edmonson

County by Prof. Hussey, but only the location which he

gives for Asplenium Trichomanes is within the bound-

aries of the National Park region.
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The Fern Exhibit at "A Century of Progress ff

Kathryn E. Boydston

The exhibit came about in rather an unexpected way.
At the Chicago Flower Show in April, I had been chair-

man of the exhibit for the Glen Ellyn Garden Clubs—

a

reproduction of a bit of our Bird Sanctuary during or

immediately following a sleet storm. Due to the un-

usual and quite realistic result it attracted a surprising

amount of attention, and Mr. Servas wished it repeated

on a larger scale at the Horticultural Building. After

several weeks of considering the difficulties and possibili-

ties, it was finally decided that this was impractical, as

the material used for the "ice" did not stay in good

condition more than a week or two. In the meantime,

I had suggested to Mr. Servas that a collection of ferns

might be interesting, and it was finally decided to sub-

stitute ferns for ice, the exchange being much more fun

for me, though perhaps not so attractive to the average

visitor.

I wrote Dr. Maxon to ask his opinion. His prompt

reply was so cordial and enthusiastic that I decided in

spite of the rather limited expense money allowed by the

management and the very limited amount of time, I

would swallow my fears and plunge in.

It was then well past May first, and the Fair was to

open June 1st. There followed a frantic amount of cor-

respondence with dealers and fern enthusiasts, friends

and strangers alike. The response was most gratifying.

fn almost every case the reply contained not only the

information I had asked but also several names of people

ro whom I might write for other species. Six months

Would have been a better amount of time for this end-

les^ chain of letters.
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The space allotted was a diorama about 25 x 20 feet

in an excellent location in the Main Hall. The general

plan was this: To provide a cliff for the rock ferns, a

swamp for the marsh ferns, and a hill for the wood ferns.

The rock used for the cliff was southern Wisconsin lime-

( Interest and work

was concentrated on a "dripping ledge " about five feet

wide and four feet high. After several attempts, six

large rocks beautifully stratified, were fitted together to

look very much like one sheer little cliff. The day Mr.

Boydston and I started to the Horticultural Building to

work on that part of the cliff, we decided that our

memory of a beautiful dripping ledge near Starved Rock

had been somewhat blurred by the three year interval

since we had seen it, so we traveled one hundred miles

to spend fifteen minutes looking at it ! After this detour

of a mere 200 miles, we felt it almost wrong to try to

duplicate anything so beautiful and perfect, but we did

have a better idea of what we wanted. And it is a good

thing, for no one else working with us or looking on

could imagine what we were striving for. There were

all sorts and degrees of waterfalls, brooks, lakes, and pools

in other exhibits, but no dripping ledge. Across the top

of the ledge near the front, we put a pipe with tiny per-

forations at one inch intervals. Until later covered with

moss and Cystopteris, this pipe was much in evidence

and caused a good deal of conjecture. The water

dripped through the moss and over the rocks in a very

realistic way, falling into a little irregular-shaped shal-

low pool at the base of the ledge. The overflow was

piped to the bottom of a cement-lined "swamp" which

was adjacent to the pool and curved around behind the

hill. From the coarse gravel a foot deep at the bottom

of the swamp the water seeped up to keep the roots of

the marsh ferns continually damp. A cement wall di-
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vided the swamp in two parts so that one half could be

an acid soil bed for the Royal Ferns (Osmunda regalis),

Cinnamon Ferns (Osmunda cinnamomea) and others re-

quiring acid soils, and the other half prepared for the

ferns preferring cireumneutral soils. Of course a cement
wall could not be used for the acid swamp in a perma-
nent location, but in our case we thought the ill eifects

of the cement could not be worse than the lime in the

Chicago water which would be used all summer—and in

any case, seepage of water had to be kept from the

Italian restaurant immediately behind our blue sky

!

Sometime about the middle of May the opening date

of the Fair was advanced one week. This necessitated

another letter to every one who had promised to send

ferns, and doubled the difficulties of every exhibitor

working in the unfinished building. But with the aid

of four men and a block and tackle, the "mountain"
finally took shape, the plumbing was made to work, and

planting began. Because of the many differing parts

of the country from which the ferns came, and because

of the small space in which they would be planted, it

seemed impossible to include the shrubs, vines and

flowers which would in nature be found with the ferns

and which would have made it more of a "scene." Ex-

cept for a few tree trunks and bushes, the planting was

exclusively ferns.

The thrill of arriving boxes of ferns, many of which

I had not seen before, will not soon be forgotten, though
I confess to a few qualms at the great number which

^•rived merely roots. Others kept growing in the

cramped quarters of their boxes and developed fantastic

shaped fronds. But Mr. Toole had taken the great

trouble to force a great many into premature leaf, so

although these did not last, they helped greatly to make
a green showing at first. It was disconcerting too to see
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a whole dozen expensive rock ferns go into one small

rock crevice and look like nothing. Just as we were

finding that our supply of ferns for the hillside (though

in the hundreds) was going to be quite inadequate for

a good showing, one of the painters working in the build-

ing came along at the crucial time and told us he could
*

sajr the magic word which would let us dig some very

large ferns in an otherwise forbidden spot near South

Chicago. So, alternating between hope and despair,

excitement and discouragement, we wrorked through

two days and nights planting and labeling, and could

scarcely believe it possible that the contents of so many
boxes and boxes could have gone into that compara-

tively small space and leave so much room to spare.

Another last minute trip to the privately owned farm

near Starved Rock gave us a car full of Maidenhair,

Marginal and Interrupted ferns, and plenty of the

luscious moss and fresh cool Cystopteris to transform

our ledge and the margins of the pool below into a

thing of real beauty. The general and usual comment

of the visitors those first hot days as they paused beside

the dripping water was "how refreshing, " or "how
lovely and cool." A few of course, looked beyond to

enjoy the rarer species hidden here and there, which

had been sent by many of the kind and friendly mem-
bers of the American Pern Society.

In the meantime I had asked Dr. Mason and the mem-

bers of the committee appointed to cooperate. Dr. Stand-

ley, Dr. Benedict and Dr. Wherry, to contribute short

articles for a pamphlet on Ferns to be sold at the ex-

hibit, and intended to help pay expenses. Every one of

these men responded most helpfully, and i feel strongly

that the material they sent has made the booklet by far

the most valuable part of the enterprise. However, we

as "fern fans" will have to admit that ferns are a very
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specialized interest, and the book has not had the distri-

bution it deserves. Unexpected circumstances made it

impossible for me to spend time there, and the sale of
the book did not warrant some one being there all of the
time. A young man was at the exhibit during the busy
hours of the good days, and other times there was a small
sign in evidence listing the contents and the contributors
and stating that books could be obtained at the Informa-
tion Desk which happened to be very close by.

It will not be surprising to members of the American
r era Society that those who were interested were very

greatly interested. A great many letters have been re-

ceived.

However, there are between five and six hundred book-

lets left which must be disposed of in order to come even

on remaining expenses. If every member of the Society

would send for from two to four, as several did following

the brief announcement in the June Ferx Journal, all

bills could be paid and the books would be in the hands

of interested people rather than on my closet shelf.

During the summer, some replacements were made at

different times. But contrary to the hope held out by

several people, the ferns which disappear early out of

doors also withered in the building. A good many
large Marginal ferns were brought in, and saved the

day as to appearance, though of course the list could no

longer be studied and all species found.

In spite of a few disappointments (due mostly to

promises of the management not kept), the contacts made

and the pleasure of seeing so many species long read

about but not known have more than repaid me for the

work. The friendly cooperation of the Society member-

nd their prompt help was one of the pleasantest experi-

ences I have ever had.

I should like nothing better than to do the saritt thing
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again sometime under more favorable cirmumstances,

with some more expense money and a lot more time for

preparation. If it has spread some fern interest and

found some new members for the Society, I feel it has

been worth while.

559 Clinton Place, River Forest, Illinois

Shorter Notes
Scott 's Spleenwort in Dutchess County, New

York.—As all botanists collecting afield can testify,

anticipation of the unexpected is a compelling motive.

This did not start as a fern foray. It began on the

morning of September 22nd as a hunt for goldenrods

and several other species reported by Hoysradt from

near Pine Plains, northern Dutchess county. Mr.

Rogers McVaugh, of Kinderhook, N. Y., had volunteered

to guide me to a locality in Columbia County where he

had found Solidago rigida, and on the same trip we
decided to look for Solidago speciosa and certain other

species, rare for this region, which Hoysradt had re-

ported from Riesdorf hill near Pine Plains. But where

was Riesdorf hill? Along with several other local names

in Hoysradt ?

s list, it was not to be found on any map.

The garage man at Pine Plains referred us to his father,

the postmaster and a long time resident of the region.

At the post office the bench full of elderly residents on

the benches along the front walk proclaimed the fact

that the morning mail was in the process of being dis-

tributed so to fill in the time we explored the near-by

base of Stissing Mountain, finding Polypodium vir-

ginianum, Dryopteris marginalis, Adiantum pedatum,

fragilis and C. bulb ifera, Woods

W
boracensis, Dennstaedtia punctilobula, Pteretis nodu-

losa and Polystichum acrostichoides, as well as several
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interesting flowering plants. Returning to the post-

office we were guided to a place about a mile distant

where once had lived a family named Riesdorf. The

hill adjacent to the highway was small compared with

some of the surrounding hills but we decided to have a

closer look at it.

The appearance of large patches of Camptosorus

rhizophyllus awakened anew7 our interest in the ferns of

the region and soon on the small ledges near the top of

the wooded summit Mr. McVaugh located fine clumps

of Pellaea "atropurpurea and Asplenium Triehomanes.

This was followed by the finding of numerous plants of

Asplenium Ruta-muraria and almost immediately Mr.

McYaugh asked if I might be interested in seeing Scott's

Spleenwort (Asplenium ebenoides R. R. Scott). Need-

less to say I was soon beside him and we were gazing

at a single plant of this rare fern hybrid. Above it and

less than four feet away were patches of Camptosorus

and close beside it two or three plants of Asplenium

platyneuron.

A few additional ferns, all common in this region, were

noted on this hill, Dryopteris spinulosa, Athyrium au-

gust unu and in wet places below the hill Dryopteris

Thelypteris. Dryopteris marginalis occurs in all of

these rocky woods in the greatest abundance. Later on

we found the two species of goldenrod and several other

rare flowering plants which we had originally set out

for, but they were submerged in the pleasure of the one

rare fern find.—H. D. House, New York State 31use urn.

Albany. N. T.

r

A Second Station for Lyoodium Palbiatum in New

Hampshire.-—For several years I have heard rather

vague rumors of the presence of the Climbing Fern in

the southern part of Buckingham County. New Hamp-
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shire, but have been unable to obtain any very definite

directions as to where the station was located. On Octo-

ber 7, 1933, Mr. C. A. Weatherby and I started in search

of the plant. In Haverhill, Massachusetts, we called on

Mrs. D. C. Hunt and were pleased to find that she had
visited the station only two weeks before. Following
her directions we found, after searching a small patch
of woods for more than two hours, a few plants growing
in South Hampton, New. Hampshire.

The station apparently consists of only about a dozen

plants and these are very small, the largest found being

only about six inches long and the majority consisting

of only two frondlets. In the past the fern was much
more abundant, but the addition of gravel to fill in a

wood road, the piles of brush along the sides of the road,

and the growing up of the woods itself have resulted in

almost exterminating the Lygodium.

The Powow River flows through a broad, rather low-

sand plain extending through Newton, East Kingston,

and South Hampton, which m an ideal habitat for the

fern. Further botanizing in clearings along this river

may well bring to light new stations in this region.

A survey of the collections of the Gray Herbarium

and the New England Botanical Club and a review of

the literature reveals that this is the second station tor

Lygodium in New Hampshire and the first for the east-

ern portion of the state. It has been recorded from

Winchester, in the southwestern part of the state by

H. H. Metcalf in the Fern Bulletin for April, 1002. The

nearest station to South Hampton is in Saugus, Massa-

chusetts, about thirty miles distant; this station is now

probably extinct but specimens have been placed in the

Gray Herbarium. Mr, E. H. Clarkson in the Ambbican

Pebn Journal for July-September, 1.929, reported the

fern as growing in the vicinity of Xewburyport. Massa-
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ehusetts. Mr. Clarkson informs me that he was refer-

ring to the South Hampton station. The same is true

of the reference in Miss Mira Bartlett's list of the ferns

of Haverhill, Massachusetts, which was published as a

Bulletin of the Haverhill Public Library in 1924.

Stuart K. Harris, Boston University.

American Fern Society

A meeting of the American Fern Society was held in

connection with the annual gathering of the American

Association for the Advancement of Science in Boston

and Cambridge during the Christmas holidays. The

meeting was held in a room of the Mallinckrodt Chemi-

cal Laboratory in Cambridge at 2 p. m., Friday, Dec.

29th, and was well attended in spite of the unprecedent-

edly severe weather which undoubtedly cut down to some

extent the attendance at all of the Science meetings.

In the absence of the president, the meeting was called

to order by Mr. C. H. Knowlton with a brief address of

welcome and timely remarks on fern interests and fern

growths, especially in New England.

An exhibition of New England ferns carefully selected

and mounted by Mr. James J. Quinn, of Winchester,

Mass., which was on display, attracted a good deal of

interest and comment.

The following papers were presented on the pro-

gramme prepared by the local committee

:

Mr. Ernest J. Palmer spoke on Ferns of the Ozark

region, giving a brief account of the location, topography

and geology of the region, in which it was stated a num-

ber of northeastern ferns reach the western limit of

their range and are met by a smaller percentage of

Ferns

Woodsia
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tain in west -central Arkansas, and more than five hun-
dred miles from any other known station, was particu-

larly mentioned. The paper was illustrated with lantern

slides showing a map of the region and its subdivisions,

some of the typical habitats of Ozark ferns and examples
of fern growth.

Mr. Quinn, who was to have spoken on hunting ferns

in Xew England, was unable to attend on account of

sickness in his family, but his beautiful collection of

herbarium specimens, mentioned above, was a welcome
contribution.

Mr. L. R. Wilson, who has been engaged in a study
of spore characters in Lycopodium, and who was on the

programme for a paper on this subject, was also unable

to be present, but his carefully prepared slides showing
clear distinctions in the spores of different species of this

genus, were shown and explained by Professor X. C.

Fassett, under whose directions the investigation has

been carried on, and the evidence was so convincing as

to leave no doubt as to the value of this method of ap-

proach to the study of this group of fernworts.

Some extremely interesting unusual forms of Equi-

setum were exhibited and discussed by Professor John

H. Sehaffner. The specimens showed examples of spiral,

flexuous and dichotomous shoots, proliferated cones and

other sporadic forms, the physiological and historical

significance of which in the development of the group

were considered.

Dr. Wherry, under the title Recent Fern Finds in the

Appalachian region, showed a series of slides of certain

ferns of both northern and southern distribution, with

maps on which the marginal colonies as at present known

were indicated. He described his experiences in search-

ing out these marginal colonies and in some ca-»s of

extending previously known ranges ni
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thus discussed included Woodsia scopidina, Woodsia

ilvensis, and Cryptogramma Stelleri, and southern ones

Oph ioglossum Engelma n n ii, Aspleninm resiliens and

Cheilanthes tomentosa. Some of the colored slides, in-

eluding views of Woodsia scopulina taken at its newly
9

discovered station near Erwin, Tennessee, and one of

Cryptogramma Stelleri at its southernmost known local-

ity, near Proctor, Lycoming County, Pennsylvania, were

most unusual and beautiful.

The programme was concluded with a series of colored

slides and an account of a collecting trip to the Gala-

pagos and Cocos Islands, by Dr. H. K. Svenson. The

views of the luxuriant tropical growth of ferns and

other plant life along the shores and in the ravines of

these islands made a striking contrast to the previously

shown illustrations of the North American fern flora.

Some slides of a more general nature, showing scenes in

the islands and some of its interesting forms of animal

life, served to fill in the picture.

Although called on short notice, the meeting proved to

be a decided success, judging by the expressions of those

in attendance. Besides the interest in the papers and

discussions, some of which served to amplify and make

more graphic facts and questions that have been treated

in the Fern Journal, it is recognized that perhaps the

greatest value of such meetings lies in the opportunity

they afford the members who are fortunate enough to

attend them to make personal contacts and new acquain-

tances, and the stimulus they impart should result in

renewed interest in all the activities of the society.

E. J. Palmer.

"In memory of Eugen Bela Kiimmerle.
'

'

Under the title above quoted, Eugene Kiimmerle^ lit*

and activities are attractively set forth in the Hungarian
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or Magyar periodical, "Botanikai Kozlemenyek" 30:

1933. The account is published in duplicate, in Magyar
and in German.

Dr. Kiimmerle's activities in botany were largely de-

voted to ferns, including a number of collecting trips in

parts of Southeastern Europe together with reference

visits to the larger European herbaria for consultation.

While his work was predominantly with Old World
species he did give special attention to a number of fern

problems relating to American ferns. As an indication

of the breadth and scope of his earlier studies may be

noted the fact that he had undertaken a synopsis of the

ferns of the whole earth, a task which was rendered

unnecessary by the appearance of the " Index Filicum"
by our honored member, Carl Christensen. Dr. Kiim-

merle, however, continued work on an index of the fern

allies, the one group of vascular plants now without that

convenience. Unfortunately, it was not yet ready for

publication at the time of his death; it is greatly to be

hoped that some one may finish and publish it.

Books Purchased for the Library

From Henry George Fiedler, 89 Chambers St., Neir

York City—Mar. 2, 1933
Clute. W. N. The Fern-Collector's Guide. N. Y..

stokes, 1901-2.
Pratt, Anne. Ferns of Great Britain and their Allies.

Lond. Fred. Warne & Co. n. d.

Schaffner, J. H. The Pteridophytes of Ohio. (Ohio

State Aead. of Sc, Proceedings. . . . Spec. Paper

Xo. 16, 1910).
Smith, John. Historia Filicum; an exposition of the

nature, number, and organography of ferns. Lond.

^Vracmillan, 1875.

From the Gray Herbarium—Mar. 2, 1933.

Catalogue of the "Davenport Herbarium" of North
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American Ferns. Mass. Horticultural Society, Bos-
*

ton, Mass. 1879.

Informal American Fern Society Trips.—On July

3 to 5, 1933, an informal field meeting was held at Wood-
stock, Vermont. Through the kindness of Miss Billings

Ave were able to visit the remarkable fern localities on

Mt. Tom. Members of the Society in attendance were

Miss Elsie M. Kittredge (guide), Mr. Arthur N. Leeds,

Mr. and Mrs. C. A. Weatherby, and the writer. Botri/eh-

ium minganense was seen and photographed. Other

notable species seen here and elsewhere in the vicinity

were Botrychium simplex in a large series of forms,

Dryopteris Filix-mas and hybrids of it with I), mar-

ginalis, and Woodsia alpina.

On September 9th to 11th a similar visit was made to

AVilliamsport, Pennsylvania, the region where several
*

northern ferns reach their southern limits. Members

participating were Mr. Arthur X. Leeds, Dr. Everett

G. Logue (guide). Miss Ruth Sener, Mrs. C. Y. Tanger,

and the writer. The southernmost known station for

Cryptogramma stelleri at Proctor, Lycoming County,

Pa., was photographed. The famous station for Poly-

stichum bran nii var. purshii in Ganoga Glen, Luzerne

County, was also visited; although this is not quite the

limiting occurrence of the species, it is one that is likely

to survive, for the area is now a wild life preserve, and

wardens are employed to see that the plants are not

destroyed.

—

Edgar T. AVherry, Philadelphia, Pa.

Report of Judge of Elections

"Philippi, W. Va.

December 22, 1933

" Seventy -seven (77) ballots have been returned. Three were

unmarked. The tabulation is as follows:

For President:

Dr. Edgar T. Wherry 73

Paul Standley l
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For Vice-President;

Mrs. Carlotta C. Hall 74
For Secretary:

Mrs. Elsie G. Whitney 73

For Treasurer:

H. K. Svenson 73

I hereby declare the regular ballot elected—Dr. Wherry, Pres.,

Mrs. Hall, Viee-Pres., Mrs. Whitney, Sec 'v., and Dr. Svenson,

Treas.

(Signed) Fred W. Gray,

Judge of Elections, "

I hereby certify that the above is a faithful and correct

copy of the report of the Judge of Elections and that

therefore the persons named have been duly elected to

their several offices.

Attest: Charles S. Lewis,

Albany, N. Y.. December 2(1 1933,

Secret'*)'!/.

Can any members of the Fern Society help Prof. H. h.

Blomquist, of Duke University, in his study of North

Carolina pteridophytes f He would be much interested

to receive reports regarding collections of any North

Carolina ferns, especially, of course, the less common
types. His address is Department of J Jot any, Duke Uni-

versity, Durham, North Carolina.—R. C. Benedict.

Prof. Dr. Georges Poirault, Villa Timret, Cap Antibes,

Alpes Maritimes, France, wishes to obtain spores of the

following American species of ferns. Any members of

the Society who can supply him will be aiding an inter-

esting project in the growing of ferns.

Pellaea atropuryurea Aspleniam pinnatifldum
gracilis

" rbenoides
densa Athirrium thelypteroides

'Woodnia ilvensis Aspleniam anffU9tifolium
"

glabella Dryopteris hetaoonopteni
Polystichum acrostichoides Woodwardia virffintea

Dryopteris noveboracensis
" anguittfoum

" simulata Dicksonia pilosiuffCula

marqinalis Onoclea *ensibili*
"

Boottii Camptosoru* rhtzophyllu

A%plenium montanum Lyf/odium palmatum
Cryptogram ma acrostichoides
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Xew members:
Prof. H. L. Blomquist, Dept. Botany, Duke University, Dur-

ham, N. C.

Maurice Brown, North Eastham, Mass.

Miss Bernice L. Carleton, Lisbon, N. H.

Charles Chapman, 533 Virginia St., Keyser, W. Va.

Eobert T. Clausen, Dept. Botany, Cornell University, Ithaca,

N. Y.
*

Mrs. Forrest F. Collier, Billerica, Mass.

Mrs. Grace Cole Fleischinann, Seed Laboratory, Corvallis, Oregon.

Oren T. Ford, 2516 6th Ave., Sacramento, Calif.

Homer M. Northrup, 210 East Union Ave., Bound Brook, N. J.

Dr. Mabel H. Otis, 815 Fifth Ave. Building, Moline, 111.

William A. Slater, Port Authur, Tex.

Oliver W. Storey, 55 Ash St., Madison, Wis.

Lucien B. Taylor, Farm St., Dover, Mass.

Russell West, 115 Edgewood St., Wheeling, W. Va.

J. Elling Zieman, 505 Watehung Road, Bound Brook, N. J.

Changes of address

:

Mrs. John J. Bell, to Nyack, N. Y.

Mrs. David C. Boyce, to 102 Lakeview Ave, Cambridge, Mass.

Dr. Philip Dovvell, to Glenwood, Fla.

Max A. Elwert, to Red Hook, Dutchess Co., N. Y.

Anna B. Freedley, New Hope, Bucks Co., Pa.

E. H. Hazen, to 212 College St., Middletown, Conn.

Mrs. D. S. Hartline, to 605 East Fourth St., Bloomsburg, Pa.

Charles Hudson, 540 South Lewis St., Lombard, 111.

Mrs. E. H. James, to 1423 Northwest 22nd Ave., Portland,

Oregon.

Weatherford

Okla.

Prof. S. Fred Prince, Notch, Stone Co., Mo.
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Acer saccharum, 50
Adder's-tongue. limestone, 108
Adiantum Capillus-Veneris, 23, 80 ;

Jordani, 79 : pedatum, 17, 25,
46, 49, 61, 92, 114, 122

Aesculus glabra, 56
American Fern Society, 30, 68, 99,

126
American ferns, new tropical—X,

73 ; XT, 105
Axdersox-Kotto, I. Observations

on the inheritance of apospory
and alternation of generations
(review), 26

Aspidium Boottii. 61 ; cristatum,
61, var. Clintonianum, 61;
dilatatum, 61 ; Filix-mas, 22

;

Goldianum, 59, 61 ; marginale,
61, var. elegans, 60 ; nove-
boracense, 60 : simulatum, 60

;

spinulosum, 61, var. interme-
dium. 61 ; Thelypteris, 60, 116.
See also Dryopteris and Thelyp-
teris

Asplenium acrostichoides, 60; an-
gustifolium, 17, 61 ; Bradleyi, 10,
110, 116; cryptolepis, 111;
ebeneum, 22, 58. var. prolifemm,
16 ; ebenoides, 16. 52-55, 57, 58,
123, in Dutchess Co., New York,
122, in Lawrence Co., Indiana,
52 ; Pilix-femina, 60 ; Goeringia-
num pictum, 62 ; montanum, 16,
109; pinnatifidum, 16, 24, 116;
platyneuron, 16, 24, 48, 53-56,

114. 123, f. Hor-
proliferum, 16, f.

serratum. 16, var. serratum, 56 ;

pycnocarpon, 114; resiliens, 28f

92, 110, 111, 127 ; Ruta-mnraria,
17, 111, 123; Trichomanes, 16,
4!>. 51, 61, 111, 116, 123;
Trudelli, 16 ; vespertinum, 79 ;

viride, 1, See also Athyrium
Athyrium acrostichoides, 25, 46;

angustifolium, 48 ; angustum,
123; Filix-femina, 17, 25, 46,
114 ; thelypteroides, 17, 114. See
also Asplenium

Azolla caroliniana, 48; filiculoides,
82

Beech, 59
Benedict, R. C. Hart's tongue in

three continents, 63
Rirch, black, 59; white, 59
Blake, S. F. A unilaterally fertile

frond of Dryopteris Thelypteris.
67

Botrychium angustisegmentum,
13 ; dissectum, 13, 28, 29, 40, 41,
from Michigan, 28, var. obli

mium, 41 ; Lnnaria, 3, 25, var.

onondagense, 3 ; matricariae-

61, 92, 111,
tonae, 16, f.

folium, 13 ; obliquum, 13. 23, 29,
51, 62, f. elongatum, 3. var. dis-
sectum, 62, var. oneidense, 3;
silaifolium, 3 ; ternatum, 29, 41,
var. intermedium, 3, 28, 29, 4.1.

51; virginianum, 13, 46, 61
Boydston. K. E. The fern ex-

hibit at "A Century of Prog-
ress," 117

Bracken, 44, 115
Brake, common, GO; purple cliff,

61
Buckleya distichophyHa, 28

California, further notes on the
ptewdophytes of San Diego Co.,
77

Callitriche, 95
Camptosorus rhizophyllus. 10, 46,

51, 53, 54, 61, 92, 116, 123, f.

angustatus, 16, f. auriculatus,
16, var. auriculatus, 56, f. inter-

medius, 16, var. intermedins. 40
Cheilanthes, 38 : californicn. 80

;

Covillei, 80: Feei, 46: lanosa,
28, 92, 111; tomentosa. 28, 127 ;

vestita, 116 ; viscida, 80
Chicago, fern exhibit at "A Cen-

tury of Progress, " 117
Cliff brake, purple-stemmed, 115
Conservation, plant, new laws for.

96
Cota. F. M. Further notes on the

pteridophytes of San Diego Co.,

California, 77
Craw, J. E. Hydrogen-ion reac-

tion of native Indiana fern Ball

(review), 24
Cryptogramma Srelleri, 5. 47. 127
Cunninghamia sinensis. 89
Cvrtomium falcatuni. 63
Cvstopteris, 120; bulbifera. 14. 22,

47, 51, 55, 56, 61, 122; fragilis,

14. 25, 47. 49, 50, 53. 61, 122;
montana, 66. 67, in Glacier Na-
tional Park, 66. See also Filix.

Cvstopteris, bulblet, 115

Dennstaedtia punctilobula. 14, 122.

See also Dicksonia
Dicentra eximia, 28
Dicksonia punctilobula, 60. See

also Dennstaedtia
Dix, W. L. Troubles of a novn

49
Drvopteris, 73, 93: ar^nita, 78:

Boottii, 15, 22; Clintoniana. l.>.

22; crassiuscula, 75: cristata.

__agran . _

Goldiana, 15, 94, 114: hexagon

optera. 16. 23, 114: totermedja,

1 22, 115; Linnaeana. l'». 21.

13:3
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22, 23 : marginalia, 9, 15, 21, 22,
93, 94, 114, 122, 123, f. Church-
iae, 12, f. elepans, 15, var. ele-

^ans. 21 : mar^inalis X cristata,
15; X intermedia, 15; X spinu-
losa, 15; noveboraeensis, 15, 22,
1 22 : Phesopteris, 22, 99 ; simu-
lata. 18, 38, 51; spinulosa, 15,
22, 123 ; Thelypteris, 15, 22, 20,
67, 123, a unilaterally fertile
frond of. 67. See also As-
pidiuni, Phe^opteris and The-
lypteris.

Edible ferns, 05
Equisetuni, 18, 41; miscellaneous

notes on, 18; six interesting
sporadic characters in, 83 :

arvense, 17, 18, 20, 20. 47, 80,
87, 89 : fluviatile, 47, 87, 89, 90 :

Funstoni, 20, hyemale, 17, 18, 20,
20, 41, 42 : kansanum, 20, 42,
65, in Missouri. 05 ; laevigatum,
5. 20, 42, 47, 86, 87, 90 ; litorale,

5, f. elatius. 5 ; palustre, 26, 80,
. 87, 89

;
praealtum, 18-20, 84-87,

89, 90, 93 : pra tense. 42, 89 ;

scirpoides, 5, 19, 84; sylvaticum,
17, 42, S9: Telmateia, 20, 80;
variegatum, 18, var. Jesupi, 43

Fa<:ley, P. I* The way it works,
20

Fern, adder's tongue, 02 ; American
shield, 115; bog, 108; Bootfs
shield, Gl ; boulder, 21 ; Braun>
holly, 01; bristle, 115; brittle,

50. 115; broad beech, 01, 115;
bulblet bladder, 01 ; Christmas,
60, 02, 115; Clayton's, 05, 115;
climbing, 02, 123 ; cinnamon,
119; Clinton's wood, Gl ; cloak,
126 ; crested shield, 01 ; eagle,
05 ; evergreen wood, 114 ; filmy,

115; fragile bladder, 61;
Goldie's, 61. 114; grape, 02;
Hartford, 02 ; hay-scented, 00 ;

interrupted. 00, 05, 120 ; Japan-
ese holly, 03; lady, 20, 21, 50,
60, 114 ; lip, 23, 126 ; long beech,
(JO : lowland lady, 23 ; maiden-
hair, 49, 01, 114; marginal
shield. 20, 61, 120, 121 ; marsh,
00, 07, 108; Massachusetts, 60,
108; mountain wood, 20; nar-
row-leaved chain, 62 ; New York,
00 ; oak, 00, 67 ; ostrich, 00, 65 ;

rattlesnake, 61 ; royal, 60, 65.
119: sensitive, 60, 115: shield,

60 : spinulose wood. 01 : Virginia
chain, 23, 61; walking, 23, 51,
52, 61

Fern exhibit at "A Century of
Progress," 117 ; field notes, 1933,
109 ; flora of Iowa, notes on. 39 :

flora of New York, additions to,

1 ; garden, making, 59 ; litera-

ture, recent, 24 ; Society, 30, 08,

99, 120

Ferns, edible, 05 ; of Lancaster Co.,
Pennsylvania, 13; of Mammoth
Cave National Park, 113 ; new
tropical American—X, 73, XI,
105 : notes on Tennessee, 98

Filix bulbifera, 115; fragilis, 70,
92, 115. See also Cystopteris

Fraxinus quadrangulata, 54, 50

Gleditsia triacanthos, 54—56
^Graves, E. W. Botrychium dis-

sectum from north Michigan, 28

Harris, S. K. A second station
for Lygodium palma turn in New
Hampshire, 123

Hart'a-tongue, 03, 04, in three
continents. 03

Heteranthera limosa. 95
House, H. D. Additions to the

fern flora of New York state, 1 ;

concerning Osmunda cinna-
momea, f. frondosa, 95 ; Scott's
spleenwort in Dutchess County.
New York. 122

Hunxewell, F. W. A further note
on Ophioglossum Engelmanni in
Virginia, 00

1 r.vdrangea arborescens, 5G

Uysauthes anagallidea, 95
Indiana, Asplenium ebenoides in
Lawrence Co., 52

Iowa, notes on the fern flora of,

39
Isoetaceae, 65, 06, in Missouri, 65
Isoetes Braunii, 7 ; Butleri, 65, 95 :

Engelmanni, 7, 00; Howellji
minima, 82 ; melanopoda, 40, 65.

94, 95, in the Wichita Mountains
of Oklahoma, 94, var. pallida, 94,

95; Orcuttii, 82; Tuckermani.
var. borealis, 7, var. Harveyi,
7

Kimoto, U. Florula of the island

of Kaiboto (review), 25
Knight, W. A. Woodsia scopulina

in Tennessee, 27
Kriebel, R. M. Asplenium eben-

oides in Lawrence Co., Indiana,

52
Kull, B. An extreme phase of

Osmunda einnamomea, f. auri-

culata, 90
Kikmmerle, E. B. (Obituary),

128

Lastrea Filix-mas, var. inulri cris-

LEEDS, A. N. Is Polypodium Vttl-

gare, var. Churrhiae a Foly-

podium?, 8 „ <

Lindsaya. 7.5: pratensi*, 73, <•>;

Seemanni, 75
Little, E. L., Jr. Isoetes melano-
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Osmunda cinnamomea, 43, 60, 116,
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115; tree, 115
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California. 77
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Quercus MuhlenU'orii. 54
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censis, 40 ; palustris, var. pubes-
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Trichomanes Boschianum, 115
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\Voodsia Cathcartiana. 2 : Urensis,

45, 60, 112, 122, 127 : obtusa, 5,

14, 28, 45, 50, 56, 61. 92. Ill,

112, 116, 122; oregana. 1. 2;

scopulina, 2, 27, 112. 116, 12?,

in Tennessee, 27
Woodsia, blunt-lobed, 116: com-

mon, 50; obtuse, 61; Rocky
Mountain, 116; rusty. 45. 60
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Cha-
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Youmaxs, W. B. Ferns of the

Mammoth Cave National Park

region, 113
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Errata

43, line 3 from bottom. For P., read Pellaea.

60,

61,

99,

i c

6 (

i (

25, for spleenworth read spleenwort.

23, for break, read brake ; for TeUea, read Pellaea.

1, for Pryopteris, read Thelypteris; for C. Chr..

read Slosson.
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